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Description 

The present invention relates to 2-amino-1 .3-propanediol compounds useful as pharmaceuticals, particularly as 
an Immunosuppressant. 

5 

Background Art 

In recent years, cyclosporin is in use for suppressing rejection developed in transplanting organs. Inclusive of the 
compounds currently under development, the so-called Immunosuppressants are expected to be useful as therapeutic 
10 agents for articular rheumatism and so on. Said cyclosporin, however, also poses problems of side effects such as 
renal disorders. 

Meanwhile, Japanese Patent Unexamined Publication No. 104087/1989 discloses that an Immunosuppressive 
substance is obtained from a liquid culture of Isaria sinclairii and said substance has been confirmed to be (2S,3R, 
4R)-(E)-2-amino-3,4-dihydroxy-2-hydroxymethyl-1 4-oxoicosa-6-enoic acid of the formula 



20 



NHa OH 0 
II II 
HOH2C — C — CH — CH — CH2 — CH =CH — (CH2)6 — C 



I 

CO2H 



CH 
I 

OH 



(CH2) 



CH: 
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disclosed in US Patent No. 3928572. In addition. Japanese Patent Unexamined Publication No. 128347/1991 (corre- 
sponding to EP-A-0410176) states that a series of said compound has an immunosuppressive action. 

Referring to Merck Index. 11th edition, it is described that 2-amino-2-methyl-1,3-propanediol (Index No. 460), 
2-amino-2-ethyl-1.3-propanediol (Index No. 451) and 2-amino-2-hydroxymethyl-1,3-propanediol (also called trometh- 
amine. Index No. 9664) can be used as surfactants, intermediates for pharmaceuticals, emulsifiers or gas adsorbents 
and that tromethamine is medically usable as an alkalization agent. In Japanese Patent Unexamined Publication No. 
416/1987, a hair dye containing 2-amino-2-(C1-C5 alkyl)-1,3-propanediol is disclosed. US Patent No. 4910218 and J. 
Med. Chem., vol, 33. 2385-2393 (1 990) teach 2-amino-2-(methyl or ethyl)-1 .3-propanediol as an intermediate for an 
antitumor agent. Also, Japanese Patent Unexamined Publication No. 1 92962/1 984 teaches that the aforementksned 
2-amino-2-(C1-C5 alky I)- 1, 3-propanediol or 2-amino-1 ,3-propanedlol can be used as a stabilizer for an antigen or 
antibody-sensitized latex reagent. Moreover, US Patent No. 3062839 teaches 2-methyl-or ethyl-amino-2-(furylmethyl. 
phenylmethyl or phenylmethyl substituted by lower alkyi, lower alkoxy, chloro, hydroxy or unsubstituted amlne)-1 , 3-pro- 
panediol having a tranquilizer action ; J. Org. Chem., vol. 25, 2057-2059 (1960) teaches 2-methylamino-2-(phenylme- 
thyl or phenylmethyl substituted by 2-methyl, 3-methyl, 4-methyl. 4-methoxy or 4-hydroxy)-1 , 3-propanediol ; WO 
92/1 6236 discloses a membrane penetration enhancing agent of the formula: 
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SO 



55 



wherein: 



R is selected from H, and an aliphatic hydrocarbon group with from about 1 to about 20 carbon atoms, optionally 
containing a heteroatom in the hydrocrbon chain; 

R1 is selected from H, OH or 0-C0-R5, where R6 is an aliphatic hydrocarbon group with from about 1 to about 
18 carbon atoms; 

R2 is selected from H, a lower aliphatic hydrocarbon group, acyl, hydroxyacyl or alkoyloxyacyl group with from up 
to about 40 carbon atoms; 

R3 is seleceted from H. an aliphatic hydrocarbon group with up to about 16 carbon atoms, unsubstituted or sub- 
stituted with hydroxy, acyloxy or alkylthio, or an aryl or aralkyi group; and 
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i^tl^L d^finiZ 2 p « 1 to about 18 carbon atoms, wherein the aliphatic hydrocarbon groups 

J^^Llf 1'^ °' "'^"^'^^^ ^Iky'- a'kenyl or alkinyl groups- and CA 85 J/rSz 

d sctoses a compound Of the formula H^NCRICHRiCOH)^, wherein R is H. CH3. or CHrcloHrnrFj f ^ 
or CH3 It 16 not known, however, that these compounds have immunosupprel;ivl acS^ suLh as suoorL^^ 
of rejecton developed in organ transplantation, prevention and treatment S autoiLun^sSsis 

nosZ^:^^:::^::^:^'^''^ ^--'"-^ .^^-P-diol compounds havmg superior immu- 
Disclosure of the Invention 

The present invention relates to 

(1) a 2-amino-1.3-propanediol compound of the formula 



CHjOR*b 
I 

R^bR'bN — C — CH20R»b (1-4) 

I 

Ra 



wherein 
Ra 



is a straight- or branched chain alkyi having 12 to 22 carbon atoms 

■ which may have, in the chain, a bond or a hetero atom selected from a double 
bond, a triple bond, oxygen, sulfur, sulfinyl. sulfonyl. -N(R6)- (where R6 is hydro- 
gen, alkyl. aralkyi, acyl or alkoxycarbonyl). and caibonyl and 

- Which may have, as a substituent. alkoxy. alkenyloxy. alky'nytoxy. aralkyloxy, acyl, 
a kylamino. alkylthio. acylamino. alkoxycarbonyl. alkoxycarbonylamino, acyloxy 
alkylcarbamoyl. nitro. halogen, amino, hydroxyimino. hydroxy or carboxy; and 

R2b. R3b. R4b and RSb are the same or different and each is hydrogen, an alkyl or an acyl; or a phamiaceu- 

tically acceptable salt thereof, provided that when one of R2b and R3b is hydrooen 
and the other Is hydrogen, a lower alkyl or acyl. R4b is hydrogen or C,.,. acyl and 
R6b .s hydrogen or C,.,^ acyl, then Ra is not a straight- or branched chain alkyl. 

.f^^ri T"^ ^^^"^^ '° ^toms and being unsubstituted o 

substituted with hydroxy, acyloxy or alkylthio; 

(2) a 2-amino-l.3-propanediol compound according to the above mentioned (1). having the formula 



wherein 
Rb 



CH}OH 

R'cR'cN — C — CHjOH (1-5) 

Rb 



is a straight- or branched chain alkyl having 1 3 to 20 carbon atoms, which may have in the chain 
an oxygen atom and which may have, as a substituent. nitro. halogen, amino, hyd'^ oriC." 

R-c and R3c a^ the same or different and each is a hydrogen or an alkyi. or a pharmaceutically acceptable 



EP 0 627 406 B1 

provided that when one of and R^c is hydrogen and the other is hydrogen or a bwer alkyl, then Rb is not a 
straight- or branched chain alkyi having 1 3 to 1 6 carbon atoms and being unsubstituted or substituted with hydroxy; 
(3) a 2-annino-1 ,3-propanediol compound according to the above mentioned (1) or (2), having the formula 



CH2OH 
I 

H2N— C— CH2OH (1-6) 
I 

Rc 



wherein 

Rc is a straight- or branched chain alkyI having 17 to 20 carbon atoms or a straight- or branched chain alkyI 
having 1 3 to 20 carbon atoms which is substituted by halogen, or a pharmaceutically acceptable salt thereof; 

(4) a 2-amino-1 .3-propanediol compound according to the above mentioned (1 ), (2) or (3), whk:h is selected from: 

2-amino-2-heptadecyl-1 ,3-propanediol, 
2-amino-2-octadecyl-1,3-propanediol, 
2-amino-2-nonadecyl-1 , 3-propanediol, 
2-amino-2-icosyl-1 , 3-propanedbt, 
2-amino-2-(12-fluorododecyl)-1 ^3-propanedlol and 
2-amino-2-(1 4-fiuorotetradecyl)-1 ,3-propanediol, or a 
pharmaceutically acceptable salt thereof. 

(5) a 2-amlno-1 ,3-propanediol compound of the formula 



CH2OH 
1 

H2N — C — CH2OH (1-8) 
I 

Re 



wherein 



Re is a phenylalkyt wherein the alkyI moiety is a straight-or branched chain having 6 to 20 carbon atoms; a 
phenylalkyi, wherein the alkyI moiety is a straight- or branched chain alky! having 1 to 30 carbon atoms, said 
phenylalkyi being substituted by a straight- or branched chain C6-C20 alkyI optionally substituted by halogen, 
a straight- or branched chain C6-C20 alkoxy optionally substituted by halogen, a straight- or branched chain 
C6-C20 alkenyloxy. phenylalkoxy, halophenylalkoxy. phenylalkoxyalkyl. phenoxyalkoxy or phenoxyalkyi; a 
cycloalkylalkyi wherein the alkyI moiety is a straight- or branched chain having 6 to 20 carbon atoms; a cy- 
cloalkylalkyi substituted by a straight- or branched chain alkyI having 6 to 20 carbon atoms; a hetei^oarylalkyl 
wherein the alkyI moiety is a straight- or branched chain having 6 to 20 carbon atoms; a heteroarylalkyl sub- 
stituted by a straight- or branched chain alkyI having 6 to 20 carbon atoms; a heterocyclic alkyI wherein the 
alkyi moiety is a straight- or branched chain having 6 to 20 carbon atoms; or a heterocyclic alkyI substituted 
by a straight- or branched chain alkyI having 6 to 20 carbon atoms; 

wherein the alkyI moiety may have, in the carbon chain, a bond or a heteroatom selected from a double bond, 
a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R^)-(where R^ is hydrogen, alkyI, aralkyi, acyl or alkoxycar- 
bonyl). andcarbonyl, and may have, as a substituent, alkoxy, alkenyloxy, alkynyloxy, aralkybxy, acyl, alkylami- 
no. alkylthk), acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyi, nitro, hatogen, ami- 
no, hydroxy or carboxy; or a pharmaceutically acceptable salt thereof; 



(6) a 2-amino-1, 3-propanediol compound according to the above mentioned (5). having the formula: 
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CH2OH 
I 

H2N— C— CH2OH (1-9) 
I 

Rf 

wherein 

Rf is a phenylalkyi wherein the alkyi moiety is a straight^r branched chain having 6 to 20 carbon atoms which 
may have, in the carbon chain, one or two oxygen atoms; a pheny lall<yl, wherein the all<y I moiety is a straight- 
or branched chain alky! having 1 to 30 carbon atoms, said phenylalkyi being substituted by a straight- or 
branched chain C6-C20 alky! optionally substituted by halogen, a straight- or branched chain C6-C20 alkoxy 
optionally substituted by halogen, a straight- or branched chain C6-C20 alkenyloxy. phenylalkoxy. halophe- 
nylalkoxy, phenylalkoxyalkyi, phenoxyalkoxy or phenoxyalkyl; a cycloalkylalkyi wherein the alkyI moiety is a 
straight- or branched chain having 6 to 20 carbon atoms which may have, in the carbon chain, one or two 
oxygen atoms; a cycloalkylalkyi substituted by a straight- or branched chain alkyI having 6 to 20 carbon atoms; 
a heteroarylalkyi wherein the alky! moiety is a straight- or branched chain having 6 to 20 carbon atoms which 
may have, in the carbon chain, one or two oxygen atoms; a heteroarylalkyi substituted by a straight- or 
branched chain alkyI having 6 to 20 carbon atoms; a heterocyclic alkyI wherein the alkyl moiety is a straight- 
or branched chain having 6 to 20 carbon atoms which may have, in the carbon chain, one or two oxygen 
atoms; or a heterocyclic alkyl substituted by a straight- or branched chain alkyl having 6 to 20 carbon atoms; 
wherein the alkyl moiety may have, in the carbon chain, a substituent selected from alkoxy, alkenyloxy, alky- 
nyloxy. aralkyloxy, acyl, alkylamino, alkyllhio. acylamino, alkoxycarbonyl, alkoxycarbonylamino. acyloxy, alkyl- 
carbamoyl. nitro. hatogen, amino, hydroxy and carboxy; or a pharnr^aceutfcally acceptable salt thereof; 

(7) a 2-amino-1,3-propanediol compound according to the above mentioned (5) or (6). having the formula: 



CH2OH 

I 

HjN — C — CH2OH (I'lO) 
I 

Rg 



wherein 

Rg is a phenylalkyi wherein the alkyl moiety is a straight- or branched chain having 6 to 20 carbon atoms whfch 
may have, in the carbon chain, one or two oxygen atoms; a phenylalkyi, wherein the alkyl moiety is a straight- 
or branched chain alkyl having 1 to 30 carbon atoms, said phenylalkyi being substituted by a straight- or 
branched chain C6-C14 alkyl optionally substituted by halogen, a straight- or branched chain C6-C1 4 alkoxy 
optionally substituted by halogen, a straight- or branched chain C6-C14 alkenyloxy, phenylalkoxy, halophe- 
nylalkoxy, phenylalkoxyalkyi, phenoxyalkoxy or phenoxyalkyl; a cycloalkylalkyi wherein the alkyl moiety has 
6 to 20 carbon atoms; a cycloalkylalkyi substituted by a straight- or branched chain alkyl having 6 to 14 carbon 
atoms; a heteroarylalkyi wherein the alkyl moiety has 6 to 20 carbon atoms; a heteroarylalkyi substituted by 
a straight- or branched chain alkyl having 6 to 14 carbon atoms; a heterocyclic alkyl wherein the alkyl moiety 
has 6 to 20 carbon atoms; or a heterocyclic alkyl substituted by a straight- or branched chain alkyl having 6 
to 14 carbon atoms; or a pharmaceutically acceptable salt thereof; 

( 8) a 2-amino-1,3-propanediol compound according to the above-mentioned ( 7), having the formula 



6 
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CHjOH 
I 

HjN — C — CH2OH 



(I-ll) 



Rh 



wherein 



Rh is a phenylalkyi wherein the alkyi moiety has 6 to 20 carbon atonns, a phenylalkoxyalkyi wherein the alkyi 

moiety and alkoxy moiety have 6 to 20 carbon atoms in total, a phenoxyalkyi wherein the alkyi moiety has 6 
to 20 carbon atoms or a phenoxyalkoxyalkyi wherein the alkyi moiety and alkoxy moiety have 6 to 20 carbon 
atoms in total, and a pharmaceutlcaily acceptable salt thereof; 



( 9) a 2-amino-1 ,3-propanediol compound according to the above-mentbned (8), whk:h is selected from 2-amino- 
2-(8-phenyloctyl)-1 ,3-propanediol, 2-amino-2-(9-phenylnonyl)-1 ,3-propanediol, 2-amino-2-(10-phenyldecyl)- 
1 ,3-propanediol, 2-amino-2-(11-phenylundecyl)-1,3-propanediol. 2-amino-2-(12-phenyldodecyl)*1,3-propanediol, 
2-amino^2-(13-phenyltridecyl)-1 ,3-propanediol, 2-amino-2-(14-phenyltetradecyl)-l ,3-propanediol. 2-amino-2- 
(15-phenylpentadecyl)-1,3-propanedlol, 2-amlno-2-(16-phenylhexadecyI)-1,3-propanediol, 2-amino-2-[6-(8-phe- 
nyloctyloxy)hexyl]-1 ,3-propanediol. 2-amino-2-(8-phenylmethyloxyoctyl)-1 ,3-propanediol, 2-amino-2-<9-phenox- 
ynonyl)-1 ,3-propanediol, 2-amino-2-(12-phenoxydodecyl)-1 ,3-propanediol and 2-amino-2-[6-<2-phenoxyethyloxy) 
hexyl]-1,3-propanediol. and a pharmaceutically acceptable salt thereof; 

(10) preferred 2-amino-1 ,3-propanediol compounds according to the above mentioned (9) being selected from: 
2-amino-2-(10-phenyldecyl)-1 ,3-propanediol, 2-amino-2-(1 3-phenyltridecyl)-1 ,3-propanedloI, 2-amino-2-[6- 
(8-phenyloctyloxy)hexyl]-1 ,3-propanediol, 2-amino-2-(8-phenylmethyloxyoctyl)-1 ,3-propanedk7i, 2-amino-2- 
(9-phenoxynonyl)-1 ,3-propanediol, 2-amino-2-(12-phenoxydodecyl)-1 ,3-propanediol and 2-amino-2-[6-(2-phe- 
noxyethyloxy)hexyl]-1,3-propanediol, and a pharmaceutically acceptable salt thereof; 

(11) a 2-amino-1.3-propanediol compound according to the above-mentioned ( 7), having the formula 



CH2OH 
I 

HaN— C— CHjOH (1-12) 
I 

Ri 

wherein 

RI is a phenylalkyi, wherein the alkyi moiety is a straightor branched chain alkyi having 1 to 30 carbon atoms, 
said phenylalkyi being substituted by a straight- or branched chain C6-C14 alkyi optionally substituted by 
halogen, a straight- or branched chain C6-C14 alkoxy optionally substituted by halogen or a straight- or 
branched chain C6-C14 alkenyloxy, 

wherein the alkyi moiety of phenylalkyi may be substituted by hydroxy, or a pharmaceutically acceptable salt 
thereof; 

(12) a 2-amino-1 ,3-propanediol compound according to the above-mentioned (11), having the formula 



CH2OH 
I 

H2N — C — CH2OH (1-13) 

! 

Rj 



wherein 
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Rj IS a phenylalkyi, wherein the alkyi moiety is a C2-C6 alky! optionally substituted by hydroxy, said phenylalkyi 
being substituted by a straight- or branched chain C6-C1 4 alkyI optionally substituted by halogen, a straight- 
or branched chain C6-C1 4 alkoxy optionally substituted by halogen, or a straight- or branched chain C6-C14 
alkenylQxy, or a pharmaceutically acceptable salt thereof; 

(13) a 2-amlno-1 ,3-propanedlol compound according to the above-mentkjned (11) or (12), which is selected from 

%^"J'"°"2-[2-(4-heptylphenyl)ethylJ-1 ,3-propanedtol. 2-amino-2-(2-(4-octylphenyl)ethylI-1 .3-propanedkjl, 2- 
am.n<>2-[2-(4-nonylphenyl)ethyl]-1 .3-propanediol. 2-amino-2-[2-(4-decylphenyl)ethyl]-1 .3-propanediol. 2-amino- 
2-[2-(4-undecylphenyl)ethyl]-1 .S^jropanediol. 2-amino-2-[2-(4-dodecylphenyl)ethyl]-1 .3-propanediol. 2-amino-2- 
2- 4-tndecylpheny|).ethyl]-1 .3-propanedfol. 2-amino-2-[2-(4-tetradecylphenyl)ethyl]-1 .3-propanediol, 2-amino-2- 
2- 4-hexyloxypheny l)ethyG-1 .3-propanediol, 2-amino-2-[2-(4-heptyloxyphenyl)ethyl]-1 .3-propanediol, 2-amino-2- 
2-(4-octyloxyphenyl)ethyl]-l ,3-propanediol. 2-amino-2-[2-(4-nonyloxyphenyl)ethyl]-l .3-propanediol, 2-amino-2- 
l ^fn ^1°''^'? T^^*"^'^''' ■^-Propanediol, 2-amino-2-[2-(4-undecyloxyphenyl)ethyl]-1 .3-propanediol. 2-amino- 
2-[2-(4-dodecyloxyphenyl)e1hyl]-l .3.propanediol. 2-amino-2-[2-(4-tridecyloxyphenyl)ethyl]-1 .3-propanediol 2- 
amino-2-[2-(4-(8-fluorooctyl)phenyl)ethyl]-1 .3-propanediol. 2-amino-2-[2-(4-(1 2-fluorododecyl)phenyl)ethyn.1 3- 
propanediol. 2-amino-2-l2-(4-(7-fluoroheptyloxy)phenyl)ethyl]-l .3-piopanedtol. 2-amino-2-{2-(4-{11 -fluorounde- 
cyloxy)phenyl)ethyl]-1. 3-propanediol and 2-amino-2-[2-(4-(7-oclenyloxy)phenyl)ethyl]-l,3.propanediol and a 
pharmaceutically acceptable salt thereof; H>"H=»neuioi. ana a 

(14) preferred 2-amino-1 ,3-propanediol compounds according to the above mentioned (1 3) being selected Irom- 
• 2;amino-2-[2-(4-heptylphenyl)ethyl]-1 .3-propanediol, 2-amino-2-{2-(4-octylphenyl)ethylH .3-propanedol 2- 

am.no-2-[2-(4-nonylphenyl)ethyl]-1.3-propanediol, 2-amino-2-[2-(4-decylphenyl)ethyl]-1.3-propanediol. 2-amlno- 
2-[2-(4-undecylphenyl)ethyl]-1 ,3-propanediol, 2-amino-2-[2-(4-dodecylphenyl)ethyl]-l .3-propanediol. 2-amino-2- 
2- 4-heptyloxyphenyl)ethyl]-l ,3-propanediol, 2-amino-2.[2-(4-octyloxyphenyl)ethyl]-1 .3-propanediol. 2.amino-2. 
[2-(4-nonyloxyphenyl)ethyl]-1 .3-propanediol. 2-amino-2-[2-(4-undecyloxyphenyl)ethyl]-1 , 3-propanediol and 2- 
amino-2-[2-(4-(7-octenyloxy)phGnyl)ethyl]-1 ,3-propanediol. and a pharmaceutically acceptable salt thereof 

(15) a 2-amino-1 .3-propanediol compound according to the above-mentioned (7). having the fomiula 



CHjOH 
I 

HsN— C— CHjOH (1-14) 
Rk 



wherein 



Rk is a phenylalkyi, wherein the alkyI moiety is a straight-or branched chain alkyI having 1 to 30 carbon atoms 
said phenylalkyi being substituted by phenylalkoxy, halophenylalkoxy. phenylalkoxyalkyl. phenoxyalkoxy o^ 
phenoxyalkyi, or a pharmaceutically acceptable salt thereof; 

(16) a 2-amino-l .3-propanediol compound according to the above-mentioned (1 5), having the formula 

CH2OH 
I 

H2N— C— CHiOH (1-15) 
I 

Rl 



wherein 



Rl IS a phenylalkyi, wherein the alkyI moiety has 2 to 6 carbon atoms, said phenylalkyi being substituted by 
phenylalkoxy wherein the alkoxy moiety has 2 to 8 carbon atoms, halophenylalkoxy wherein the alkoxy moiety 
has 2 to 8 carbon atoms, phenylalkoxyalkyl wherein the alkoxy moiety and alkyI moiety have 2 to 8 carbon 
atoms in total, phenoxyalkoxy wherein the alkoxy moiety has 2 to 8 carbon atoms or phenoxyalkyi wherein 
the alkyl moiety has 2 to 8 carbon atoms, or a pharmaceutically acceptable saft thereof 



8 
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(17) a 2-amlno-1 ,3-propanediol compound according to the above-mentioned (15) or (16), which is selected from 

2-amlno-2-[2-(4-phenylmethyloxyphenyl)ethyl]-1,3-propanediol. 2-amino-2-[2-(4-(2-phenylethyloxy)phenyl) 
ethyl]-1 .3-propanedlol, 2-amino-2-[2-(4-(3-phenylpropylo)cy)phenyl)-ethyl]-1 ,3-propanediol, 2-amino-2-[2-(4-(4- 
phenylbutyloxy)-phenyl)ethyl]-1 ,3-propanediol, 2-amino-2-[2-(4-(5-phenylpentyloxy)phenyl)ethyl]-1 .3-propanedl- 
ol, 2-amfno-2-[2-(4-(6-phenylhexyloxy)phenyl)ethyl]-1.3-propanediol,2-amino-2-(2-(4-(7-phenylheptyloxy)phenyl) 
ethyl]-1,3-propanediol, 2-amino-2-[2-(4-(8-phenyloctyloxy)phenyl)ethyl]-1,3-propanediol, 2-amino-2-(4-(6-(4- 
fluorophenyl)hexyloxy)phenyt)ethyl]-1.3-propanediol, 2-amino-2-[2-(4-(5-phenyIpentyloxymethyl)phenyl)ethyl]-1, 
3-propanediol, 2-amjno-2-(2-(4-(4-phenoxybutyloxy)phenyl)ethyl]-1 ,3-propanediol, 2-amino-2-[2-(4-(5-phenox- 
ypentyloxy)phenyl)-ethyl]-1,3-propanediol. 2-amino-2-[2-(4-(6-phenoxyhexyloxy)-phenyl)ethyl]-1 .3-propanediol. 
2-amino-2-[2-(4-(7-phenoxyheptyloxy)phenyl)ethyl]-1,3-propanedio!, 2-amino-2-[2-(4-(4-phenoxybutyl)phenyl) 
ethyl]-1 .3-propanediol, 2-amlno-2-[2-(4-(5-phenoxypentyl)phenyl)ethyl]-1 ,3-propanediol, 2-amino-2-[2-(4-(6-phe- 
noxyhexyl)phenyl)ethyl]-1 ,3-propanediol and 2-amino-2-[2-(4-(7-phenoxyheptyl)phenyl)ethyl]-1 .3-propanedloI. 
and a pharmaceutically acceptable salt thereof; 

(18) a 2-amino-1 ,3-propanediot compound according to the above-mentioned (15) or (16) which is selected from 

2-amino-2-(2-(4-(6-phenylhexyloxy)phenyl)ethyl]-1 ,3-propanediol and 2-amino-2-[2-(4-(5-phenylpenty- 
loxymethyl)-phenyl)ethyl]-1 ,3-propanediol, and a pharmaceutically acceptable salt thereof; 

(19) a 2-amino-1 ,3-propanedlol compound according to the above-mentioned (7), having the formula 



CH2OH 
I 

H2N — C — CH2OH (1-16) 
I 

Rm 

wherein 

Rm is an alkyl-substituted cycloalkylalkyi wherein the alkyi moiety has 6 to 20 carbon atoms in total, and a 
pharmaceutically acceptable salt thereof; 

(20) a 2-amino-1 ,3-propanediol compound according to the above-mentioned (19). which is selected from 

2-amino-2-[3-(4-heptylcyclohexyl)propyl]-1, 3-propanediol, 2-amino-2-[4-(4-butylcyclohexyl)butyl]-1 ,3-pro- 
panediol, 2-amino-2-[2-(4-octylcyclohexyl)ethyl]-1 .3-propanediol, 2-amino-2-[2-(4-nonylcyclohexyl)ethyl]-1 ,3-pro- 
panedrol and 2-amino-2-[2-(4-dodecylcyciohexyl)ethyl]-1 ,3-propanediol, and a pharnnaceutically acceptable salt 
thereof; 

(21) a 2-amino-1 ,3-propanediol compound according to the above-mentioned ( 7), having the formula 



CH2OH 
I 

H2N — C — CH2OH (1-17) 
I 

Rn 

wherein 

Rn is a 1 -alkyl-substituted pipertdin-4-ylalkyl wherein the alky! moiety has 6 to 20 carbon atoms in total, and a 
pharmaceutk^Ity acceptable salt thereof; 

(22) a 2-amino-1 .3-propanediol compound according to the above-mentioned (21 ), which is selected from 

2-amino-2-[2-(1 -octylpiperidin-4-yl)ethyl]-1 .3-propanediol and 
2-amino-2-[2-(l -dodecylpiperklin-4-yl)ethyl]-1 ,3-propanediol. 
and a pharmaceutically acceptable salt thereof; 

(23) a 2-amino-1 .3-propanedioi compound according to the abovementioned (7). having the formula 
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CHjOH 

I 

HjN— C— CH2OH , (1-18) 

Ro 



wherein 



L SS^n S ' ^ '^^^'^^ ^" -'ky'-s"bs.itu,ed mienytelkyi wherein 

Itnml^rT^? 5 " ^'"""^ Py"dylalkyl wherein the alkyi moiety has 6 to 20 cartjon 

atoms or an alkyl-substituted pyridylalkyi wherein the allq,! moiety has 6 to 20 carbon atoms in t«^l1S^ 
pharmaceutically acceptable satt thereof; «>roon aroms m total, and a 

(24) a 2-aminc)-1 ,3-propanediol compound according to the above-mentioned (23). which is selected from 

2-am.no-2-[2.(5-octyl-2-thienyl)ethyl]-1.3^,ropanediol.2-amino.2-I2-(5-nonyl-2-thienT^)e"^^ o 
am.no-2-[2-(5-decyl-2-thienyl^^^^^^ 

am.na.2-f13.(2-thienyl)-tridecylM,3-propanediol. 2-amlno-2-[2-(5-octyl-2-pyridyl)-ethylT3 n oLnTo^fJ^^ 
Ti'S;^;tT'.V'!^T.y-' ■^-P-P-^''-'' 2-amino-2- 1 3.(2-pyUi?ridecy.H^^^^^^^^^ 

£ 3^3 pSSE^^^^ 2-amino-2-[2-(2-decyl-5-pyridyl)ethyl)-l .3-p,Sp^edtol and TZl 

7oL; (f Py^."^')^"de'=y']-1 .3-propanediol, and a pharmaceutically acceptable salt thereof 

(25) a 2-amino- 1 .3-propanediol compound of the formula 



CHjOH 
I 

H,N— C— CH2OH (1-19) 
I 

Rp 



tuSd 3 CI 8 o h '^'^'^ ^ "y""^"^' """^'""'^^ ''^ C6<;i8 alkyl. a heteroaryl substi- 

I J^^^l = , ■ ^^^^^^V*^'® substrtuted by C6-C18 alkyl. or a pharmaceutically acceptable salt thereof 
(26) a 2-am.no-1 ,3-propanediol compound according to the above-mentioned (25). having thefSmula 



CH2OH 
I 

HjN— C— CH2OH (1-20) 
I 

Rq 



iSta 2 amln^i"?^"^' ^""t'-'^T ^"^'^ ^ Pharmaceutically acceptable salt thereof; 

fyirss^^^^ 

(28) a 2-amino-1 .3-propanediol compound of the formula 
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CHjOR«a 
I 

R^aR'aN — C — CHjOR'a (1-21) 

I 

CH(OH)R' 



wherein 

is an optionally substituted straight* or branched carbon chain 

which may have, in the chain, a bond, a hetero atom or a group selected from a 
double bond, a triple bond, oxygen, sulfur, sulfinyl, sultonyl, -N(R®)- (where R® is 
hydrogen, alkyl, aralkyl, acyl or alkoxycarbonyl), carbonyi, optionally substituted 
arylene. optionally substituted cycloalkylene. optionally substituted heteroarylene 
and an alicycle thereof. 

which may be substituted, at the chain end (<o-position) thereof, by a double bond, 
a triple bond, optionally substituted aryl, optionally substituted cycloalkyi, optionally 
substituted heteroaryl or an alicycle thereof; and 

which may have a substituent selected from alkoxy, alkenyloxy, alkynyioxy, aralky- 
loxy, alkyienedioxy, acyl. alkylamino, alkylthio, acylamino. alkoxycarbonyl, alkox- 
ycarbonylamino, acyloxy. alkylcarbamoyl. haloalkyl. hatoalkoxy. nitre, halogen, 
amino, hydroxyimino. hydroxy, carboxy. optionally substituted aryl. optionally sub- 
stituted aryloxy, optionally substituted cycloalkyi, optionally substituted heteroaryl 
and an alrcycle thereof; 



an optionally substituted aryl; an optionally substituted cycloalkyi; an optionally substi- 
tuted heteroaryl or an alicycle thereof; 

wherein the aforementioned optionally substituted arylene, optionally substituted cy- 
cloalkylene. optionally substituted heteroarylene. an alicycle thereof, optionally substi- 
tuted aryl, optionally substituted aryloxy, optionally substituted cycloalkyi, optionally^ 
substituted heteroaryl and an alicycle thereof may have a substrtuent selected from^ 
alkoxy, alkenyloxy, alkynyioxy, aralkyloxy. alkyienedioxy, acyl, alkylamino, alkylthio.5 
acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy. alkylcarbamoyl, haloalkyl, 
haloalkoxy, nitro, halogen, amino, hydroxy and carboxy; and 
R^a, R^a. R^a and R% are the same or different and each is a hydrogen, an alkyl. an acyl or an alkoxycarbonyl; 

or a pharmaceutically acceptable salt thereof, 
provided that 

(a) when one of R^a and R^a is hydrogen and the other is hydrogen, a lower alkyl 
or acyl, R*a is hydrogen or C^.-jg acyl and R^a is hydrogen or C-i.^g acyl, then R*" 
is not a straight- or branched chain alkyl, alkenyl or alkynyl group having up to 15 
carbon atoms and being unsubstituted or substituted with hydroxy, acyloxy or 
alkylthio, 

(b) when one of R^a and R% is hydrogen and the other is hydrogen, a lower alkyl 
or acyl, R^a is hydrogen or C^.^q ^cV' and R^a is hydrogen or acyl, then R^ is not 
a straight-or branched chain alkyl, alkenyl or alkynyl group having up to 20 carbon 
atoms, with or without a heteroatom in the alkyl, alkenyl or alkynyl chain; 

(29) a 2-amino-1.3-propanediol compound according to the above-mentioned (28), having the formula 
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CHiOH 
I 

HjN— C— CHjOH (1-22) 
I 

CH(OH)Rr 



wherein 



Rr is a straight- or branched chain allcyl having 1 to 30 carbon atoms and being optionally substituted by hydroxy 
and/or hydroxyimino which may have, in the chain, a double bond or carbonyl, or a pharmaceutically accept- 
able salt thereof, 

provided that Rr is not 

- a straight- or branched chain alkyi or alkenyl having up to 1 5 carbon atoms and being unsubstituted or 
substituted with hydroxy, or 

- a straight or branched chain alky! or alkenyl having up to 20 cartwn atoms; 

(30) a 2-amino-1,3-propanediol compound according to the above-mentioned (28) or (29), which is selected from 

2-amino-2-(1 .2,1 2-trihydroxy-4-octadecenyl)-1 ,3-propanediol, 2-amino-2-(1 ,2-dihydroxy-4-octadecenyl)- 
1,3-propaned.ol, 2-amino-2-(1,2-dlhydroxyoctadecyl)-l.3-propanedtol, 2-amino-2-(l,12-dihydroxy^-octadece- 
nyl)-1 .3-propanediol, 2-amino-2-(1,2,12-trihydroxyoctadecyl)-l.3-propanediol and 2-amino-2-(1,12-dlhydroxy- 
octadecyl)-! ,3-propanediol, and a pharmaceutically acceptable salt thereof; 

(31 ) a 2-amino-1 ,3-propanediol compound according to the above-mentioned (28), having the formula 

CHjOH 
I 

HaN— C— CH2OH (1-23) 
I 

CH(OH)Rs 

wherein Rs is a phenylalkyi substituted by a straight- or branched chain C6-C14 alkyI optionally substituted by 
halogen a straight- or branched chain C6-C1 4 alkoxy optionally substituted by halogen or a straight- or branched 
chain C6-C14 alkenyloxy, and a pharmaceutically acceptable salt thereof; 

(32) a 2-amino-1 ,3-propanediol compound according to the above-mentioned (31), which is selected from 
2-amino-2-[1 -hydroxy-2-(4-octylphenyl)ethyl)-1 , 3-propanediol, 2-amino-2-[2-(4-dodecylphenyl)-1 -hydroxyethyll- 
1,3-propanediol, 2-amino-2-[2-(4-heptyloxyphenyl)-l-hydroxyethyG-1,3-propanediol, 2-amino-2-[1-hydroxy-2- 
(4-undecyloxyphenyl)ethyl]-1.3-propanedk)l, 2-amino-2-[2-(4-(8-fluorooctyl)phenyl)-l-hydroxyethylM,3Hjropane- 
diol, 2-amino-2-I2-(4-(1 2-fluorododecyl)phenyl)-1 -hydroxyethyl]-1 ,3-propanediol, 2-amino-2-f2-(4-(7-fluoroheotv- 
loxy)phenyl)-1-hydroxyethyl]-l ,3-propanediol and 

2-amino-2-[1-hydroxy-2-(4-(11-fluofoundecyloxy)phenyl)ethyl]-l ,3-propanediol, and a pharmaceutically accepta- 
ble salt thereof; (33) a 2-amino-1 ,3-propanediol compound of the formula 



CHjOR^a 

I 

R^aR'aN — C — CHjOR^a (1-24) 

I 

CH=CHRt 



wherein 



Rtis 

an optionally substituted straight- or branched carbon chain-which may have, in the chain, a bond, a hetero atom 
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or a group selected from a double bond, a triple bond, oxygen, sulfur, sulfinyl. 
sulfonyl, -N(R®)- (where Is hydrogen, alky), aralkyi, acyl oralkoxycarbonyl), car- 
bonyl, optbnally substituted arylene, otpionally substituted cycloalkylene. option- 
ally substituted heteroarylene and an alicycle thereof, and 
which nnay have a substrtuent selected from alkoxy, alkenyloxy, alkynyloxy, aralky- 
loxy, alkylenedioxy, acyl. alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkox- 
ycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyi, haloalkoxy, nitro, halogen, 
amino, hydroxy, carboxy, optionally substituted aryl. optionally substituted aryloxy, 
optionally substituted cycloalkyi, optionally substituted heteroaryl and an alicycle 
thereof; 

an optionally substituted aryl; an optionally substituted cycloalkyi; an optionally substi- 
tuted heteroaryl or an alicycle thereof; 

wherein the aforementioned optionally substituted arylene, optionally substituted cy- 
cloalkylene, optionally substituted heteroarylene, an alicycle thereof, optionally substi- 
tuted aryl, optionally substituted aryloxy, optionally substituted cycloalkyi. optionally 
substituted heteroaryl and an alicycle thereof may have a substituent selected from 
alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedfoxy, acyl, alkylamino, alkylthio, 
acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyi, 
haloalkoxy, nitro, halogen, amino, hydroxy and carboxy; and 
R^a, R^a, R*a and R^a are the same or different and each is a hydrogen, an alkyi, an acyl or an alkoxycarbonyl; 

or a pharmaceutically acceptable salt thereof, provided that when one of R^a and R^a is hydrogen and the other 
is hydrogen, a lower alkyI or acyl. R*a is hydrogen or C^.^s &cyl and R^a Is hydrogen or C^.^g acyl, then Rt is not 
a straight- or branched chain alkyI, alkenyl or alkynyl group having up to 14 carbon atoms and being unsubstituted 
or substituted with hydroxy, acyloxy or alkylthio; 

(34) a 2-amino-1 ,3-propanediol compound according to the above-mentioned (33). having the formula 

CH2OH 

HjN— C— CH2OH (1-25) 
I 

CH=CHRu 

wherein 

Ru is a phenyl substituted by alkyI having 4 to 16 carbon atoms, and a pharmaceutically acceptable salt thereof; 

(35) a 2-amino-1 .3-propanediol compound according to the above-mentioned (33) or (34), which is selected from 

2-amino-2-[2-(4-octylphenyl)ethenyl]-1.3-propanediol, 2-amino-2-[2-(4-decylphenyl)ethenyl]-1.3-propanedi- 
ol, 2-aniino-2-[2-(4-dodecylphenyl)ethenyl]-1 ,3-propanediol and 2-amino-2-[2-(4-tetradecylphenyl)ethenyl]- 
1 ,3-propanediol, and a pharmaceutically acceptable salt thereof; (36) a 2-amino-1 ,3-propanedioi compound of the 
formula 



CHaOR^a 
I 

R^aR^aN — C — CHjOR^a (1-26) 

I 

(CH2)aX(CH2)BRv 

wherein 

Rv is an optionally substituted aryl, an optionally substituted cycloalkyi, an optionally sub- 

stituted heteroaryl or an alicycle thereof; 
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are the same or different and each is a hydrogen, an alkyi, an acyl or an alkoxycar- 
l^onyl; 

IS an oxygen, a sulfur, a sulfinyl, a sulfonyl, -N(R6)-where is hydrogen, alkyi, araikyi, 
acyl or alkoxycarbonyl; and 

are 0 or an Integer of 1 -20 provided that a + p =5-20, wherein the optionally substituted 
aryl, optionally substituted cycloalkyi, optionally substituted heteroaryl and an alicycio 
thereof may have a substituent selected from the group consisting of alkyi, alkoxy, 
alkenyloxy, alkynyloxy. aralkyloxy, alkylenedioxy. acyl, alkylamino, alkylthio, acylami- 
no, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyi, haloalkyi, 
haloalkoxy, nitro, halogen, amino, hydroxy and carboxy, and a 

pharmaceutically acceptable salt thereof; 

(37) a 2-amino-1 ,3-propanediol compound according to the above-mentioned (36). having the formula 



R2a, R3a, R^a and R^a 
X 

a and p 



CHjOH 
I 

HaN— C— CH2OH (1-27) 
I 

CH2ORW 



wherein 

Rw is a phenyi substituted by C4-C1 6 alkyi. and a pharmaceutically acceptable salt thereof; 

(38) a 2-amino-1 ,3-propanedlol compound according to the above-mentioned (36) or (37), which Is selected from 
the group consisting of 2-amino-2-(4-octylphenoxymethyl)-1,3-propanedlol. 2-amino-2-(4-decylphenoxymethyl)- 
1,3-propanediol. 2-amino-2-(4-dodecylphenoxymethyl)-1.3-propanediol and 2-amlno-2-{4-tetradecylphenoxyme- 
thyl)-i ,3-propanediol, and a pfiarmaceuticaliy acceptable salt thereof; 

(39) a 2-amlno-l ,3-propanediol compound of the formula 



CHiOR^b 

R»bR»bN — C — CHjOR'b (1-3) 

I 

CHjR^b 



wherein 

R^b is a substituted straight- or branched chain alkyi having 1 to 30 carbon atoms, a substituted straightK)r 
branched chain alkenyl having 2 to 30 carbon atoms or a substituted straight- or branched chain alkynyl having 
2 to 30 carbon atoms, and 

R2b, R^b. R^b and R^b are the same or different and each is a hydrogen, an alkyi or an acyl; 

wherein the substituted straight- or branched chain alkyi having 1 to 30 carbon atoms, the substituted straight- or 
branched chain alkenyl having 2 to 30 carbon atoms and the substituted straight- or branched chain alkynyl having 
2 to 30 carbon atoms have a substituent selected from alkoxy, alkenyloxy, alkynyloxy, aralkyloxy. acyl. alkylamino, 
alkylthio. acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyi. nitro. halogen, amino, hy- 
droxy, carboxy, optionally substituted phenyl and optionally substituted cycloalkyi; and the aforementfoned option- 
ally substituted phenyl and optionally substituted cycloalkyi may have 1 to 3 substituents selected from alkyi. alke- 
nyl, alkynyl, alkoxy, alkenyloxy, alkynyloxy, aralkyloxy. acyl. alkylamino, alkylthio, acylamino, alkoxycarbonyl. alkox- 
ycarbonylamino, acyloxy, alkylcarbamoyi, haloalkyi. nitro. halogen, amino, hydroxy and carboxy; or a pharmaceu- 
tically acceptable salt thereof, 
provided that 
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(a) when one of R^b and R^b is hydrogen and the other is hydrogen, a lower alkyl or acyt. R^b is hydrogen or 
C,.i8 acyl and R^b is hydrogen or C1.19 acyl, then R^b is not 

• ■ * 

a straight- or branched chain alkyl, alkenyl or alkynyl group having up to 15 carbon atoms and being 
substituted with hydroxy, acyioxy or alkylthio, or 
an aralkyi group, and 

(b) when R2b, R^b. R^b and R^b are all hydrogen, then R^b is not CH^H; 

(40) a 2-amino-1 ,3-propanediol compound selected from 

2-amino-2-[2-(3-fIuoro-4-octylphenyl)ethyl]-1 , 3-propanediol, 
2-acetamfdo-1,3-diacetoxy-2-[2-(3-fluoro-4-octylphenyl)ethyl]-propane. 
2-amino-2-[2-(2-ethyl-4-octylphenyl)ethyl]-1, 3-propanediol. 
2-acetamido-1,3-diacetoxy-2-[2-(2-ethyl-4-octylphenyl)ethyl]-propane. 
2-amino-2-[2-(3-methyl-4-octylphenyl)ethyl]-1 ,3-propanediol, 
2-acetamido-1.3-diacetoxy-2-[2-(3-methyl-4-octylphenyl)ethyl]-propane, 
2-amlno-2-[2-(4-heptyloxy-3-methoxyphenyl)ethyl]-1. 3-propanediol, 
2-acetamido-1 ,3-diacetoxy-2-[2-(4-heptyloxy-3-methoxyphenyl)-ethy!]propane, 
2-amino-2-[2-(4-heptyloxy-3-methylphenyl)ethyl]-1 ,3-propanediol, 
2-acetamido-1 , 3-dlacetoxy-2-[2-(4-heptyloxy-3-methylphenyl)-ethyllpropane. 
2-amino-2-tridecyl-1 ,3-propanediol, 
2-amino-2-tetradecyl-1 ,3-propanediol, 
2-amino-2-pentadecyl-1 .3-propanediol, 
2-amino-2-hexadecyl-1 ,3-propanediol, and 

2-amino-2-(1 ,2,4-trihydroxybutyl)-1 ,3-propanediol, or a hydrate thereof, or a pharmaceutical ly acceptable salt, 
thereof, 

(41 ) the 2-amino-1 ,3-propanediol compound according to the above mentioned (1 3), wherein the pharmaceutically 
acceptable salt is selected from a hydrochloride, hydrobromide, sulfate, acetate, fumarate, maleate, benzoate, 
citrate, ma late, methane-sulfonate and benzenesulfonate; 

(42) use of a 2-amino-1 .3-propanediol compoud or a pharmaceutically acceptable salt thereof according to either 
one of aforementioned (1 ) through (41 ) for preparing a medicament for immunosupression; 

(43) use of a 2-amino-1 ,3-propanediol compound of the formula 



CHaOR^b 
I 

R^bR^bN — C — CHaOR^b (1-3) 

I 



wherein 

R^b is a substituted straigh- or branched chain alkyl having 1 to 30 carbon atoms, a substituted straigh- or 
branched chain alkenyl having 2 to 30 carbon atoms or a substituted straight- or branched chain alkynyl having 
2 to 30 carbon atoms, and 

R^b, R^b, R^b, and R^b are the same or different and each is a hydrogen, an alkyl or an acyl; 

wherein the substituted straight- or branched chain alkyl having 1 to 30 carbon atoms, the substituted straight- or 
branched chain alkenyl having 2 to 30 carbon atoms and the substituted straight- or branched chain alkynyl having 
2 to 30 carbon atoms have a substituent selected from alkoxy. alkenyloxy. alkynyloxy, aralkyloxy, acyl, alkylamino, 
alkylthk). acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyioxy, alkylcarbamoyi, nitro, halogen, amino, hy- 
droxy, carboxy, optionally substituted phenyl and optionally substituted cycloalkyi; and the aforementbned option- 
ally substituted phenyl and optionally substituted cycloalkyi may have 1 to 3 substituents selected from alkyl, alke- 
nyl, alkynyl, alkoxy, alkenyloxy. alkynyloxy, aralkyloxy. acyl. alkylamino, alkylthio, acylamino. alkoxycarbonyl, alkox- 
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ycaribonylamino. acyloxy. alkylcarbamoyi, haloalkyl. nitro, halogen, amino, hydroxy and carboxy; or a pharrr^ceu 
tically acceptable salt thereof, for preparing a medicament for immunosuppression; 
(44) use of a 2-amino-1 ,3-propanediol compound of the formula 



CHjOR^b 

R'bR^'bN — C — CHaOR*b (I-4) 

Ra 



wherein 
Ra 



is a straight- or branched chain alky I having 12 to 22 carbon atoms 

- which may have, in the chain, a bond or a hetero atom selected from a double 
bond, atriple bond, oxygen, sulfur, sulfinyl, sulfonyl. -N(R6)- (where R^is hydrogen, 
alkyi, aralkyi, acyl or alkoxycarbonyl), and carbonyl, and 

- which may have, as a substituent. alkoxy, alkenyloxy, alkynyloxy, aralkyloxy. acyl, 
alkylamino. alkylthio. acylamino. alkoxycaitoonyl, alkoxycarbonylamino, acyloxy! 
alkylcarbamoyi, nitro, halogen, amino, hydroxyimino. hydroxy or carboxy; and 

R2b, R3b. R4b and R5b are the same or different and each is hydrogen, an alkyI or an acyl; or a pharmaceuti- 

cally acceptable salt thereof, for preparing a medicamnet for immunosuppression; 

(46) use of a 2^nnino.1 .3-propanediol compound or a pharmaceutlcally acceptable salt thereof as defined in either 
one of the aforementioned (1 ) through (41 ). (43) and (44) for preparing a medicament for suppressing rejection- 

(46) use of a 2.amino-1 .3-propanediol compound or a pharmaceutlcally acceptable salt thereof as defined in either 
one of the aforementioned (1 ) through (41), (43) and (44) for preparing a medicament for autoimmune diseases- 

(47) use of a 2-amino-1 .3-propanediol compound or a phamnaceutically acceptable salt thereof as defined in either 
of^^h'lmaS^^ ^ ^^'"""^^ ^"^^ ^' ^"^^^ ^""^ ^"^^ ^'^^^""^ ^ medicament for the prevention or treatment 

(48) use of a 2-amino-1 .3-propanediol compound or a pharmaceutlcally acceptable salt thereof as defined in either 
Of psonasis or atopic dermatitis; 

(49) use Of a 2-amino-1 ,3-propanediol compound or a pharmaceutlcally acceptable salt thereof as defined in either 
one of the a orementioned (1 ) through (41 ). (43) and (44) for preparing a medicament forthe prevention ortreatment 
of bronchial asthnra or pollinosis; 

(50) use of a 2^mino-1 .3-propanedlol compound or a pharmaceutically acceptable salt thereof as defined in either 
S'eicers diSMS*'°"°'' ^ '"'""^^ ^'^^ ^'^^^ ^'^ ^"^^^ preparing a medicament for the prevention or treatment 

(51 ) 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride 

(52) a phamiaceutical composition which comprises (a) 2-amino-2-(2-(4-octylphenyl)ethyl)-1 .3-propanedidl hydro- 
chloride and (b) a carrier, exciplent or diluent; » r r j 

(53) use Of 2-amino-2.(2-(4-octylphenyl)ethyl)-1.3.propanediol hydrochloride for preparing a medicament against 
the diseases defined in any one of the aforementioned (44) through (50)- 

(54) a pharmaceutical composition which comprises a 2-amino-1 .3-propanediol compound according to either one 
of aforementioned (1 ) through (41) In combination with an Immunosuppressant selected from cyclosporin azathi- 
oprine. a steroid and FK-506; ^ 

(55) a pharmaceutical composition according to the above mentioned (54), wherein the 2-amlno-1 ,3-propanediol 
compound is 2-amino-2-(2-(4-octylphenyl)ethyl)-1 .3-propanediol hydrochloride. 

The unlimited definitions (lower alkyi and aralkyi group) in the provisos of (1), (2), (28) (331 and f391 are due to 
unlimited definitions in WO 92/1 6236. ' » y vi. t^oj. (o^) ana (dsj are due to 

The groups represented by respective symbols in the present specification are explained in the followinq 

hv nLtLTSC. ^! °' ™ °^ ^'hain having 1 to 30 carbon atoms and is exemplified 

by methyl, ethyl, propyl, isopropyl. butyl, isobutyl, tert-butyl, pentyl, isopentyl. tert-pentyl, hexyl. heptyl. octyl nonyl 
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decyl, undecyt, dodecyl. tridecyl. tetradecyl, pentadecyl, hexadecyl, heptadecyl, cx:tadecyl, nonadecyl, icosyl, henico- 
syl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl. heptacosyl, octacosyl. nonacosyl and triacontyl. 

The arylene at or Rt is exemplified by phenylene and naphthylene, with preference given to phenylene. 

The cycloalkylene at R"" or Rt is that having 3 to 10 carbon atoms and is exemplified by cyclopropylene, cyclobuty- 
lene, cyclopentylene, cyclohexylene, cycloheptylene, cyclooctylene, cyclononylene and cyclodecylene, with prefer- 
ence given to cyclohexylene. 

The heteroarylene at R"" or Rt is a 5- or 6-membered heteroarylene optionally having, in the ring, 1 or 2 hetero 
atoms selected from nitrogen atom, oxygen atom and sulfur atom and is exemplified by thiophen-(2i4-, 2,5- or 3,4-) 
yiene. furan-(2.4-. 2,5- or 3.4-)ylene. pyrrol-(1 .3-. 2,4-. 2.5- or 3,4-)ylene, imidazol-(1 ,4-, 2.4- or 2.5-)ylene, thlazol-(2.4- 
or 2,5-)ylene, isothiazol-(3,4- or 3,5-)ylene, oxazoi-(2,4- or 2,5-)ylene, isoxazol-(3,4- or 3,5-)ylene, pyridtn-(2,4-, 2,5-, 
2,6- or 3,5-)ylene, pyrimidin-(2,4- or 2,5-)ylene, pyraztn-2,5-ylene, pyridazin-(3,5- or 3,6-)ylene and pyran-(2,4- 2,5- 
or 2,6-)ylene, with preference given to thiophen-2,5-ylene and pyridin-2,5-ylene. 

The alicycle of the aforementioned heteroarylene at R"" or Rt is the aforementioned heteroarylene when saturated 
and is exemplified by pyrrolidine-(1 .3-, 2,4-, 2,5- or 3,4-)ylene, piperidine-(1 ,4-, 2,4-, 2,5-, 2,6- or 3,5-)ylene, piperazine- 
1,4-ylene, morpholine-2,4 or 3,4-ylene and thiomorpholine-2,4 or 3,4-y!ene. 

The aryl at R^, Rt or Rv is exemplified by phenyl and naphthyi, with preference given to phenyl. 

The cycloalkyi at R"*, Rp, Rt or Rv is cycloalkyt having 3 to 10 carbon atoms and includes, for example, cyclopropyl. 
cyclobutyl. cyclopentyl. cyclohexyl, cycloheptyt. cyclooctyl, cyclononyl and cyclodecyl. with preference given to cy- 
clohexyl. 

The heteroaryl at R"", Rp, Rt or Rv is a 5- or 6-membered heteroaryl optionally having, in the ring; 1 to 4 hetero 
atoms selected from nitrogen atom, oxygen atom and sulfur atom and includes, for example, monocyclic heteroaryl 
such as thienyl(2-thienyl, 3-thienyl), furyl(2-furyl, 3-furyl), pyrrolyl(1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), imidazoIyl{2-imida- 
zolyl, 4-imidazolyl), pyrazoly!(3-pyrazolyl, 4-pyrazolyl), triazolyl. tetrazolyl, thiazolyl(2-thiazolyl, 4-thiazolyl), isothiazolyl 
(3-isothiazolyl. 4-isothiazolyl), oxazolyl(2-oxazolyl, 4-oxazolyl), isooxazolyl(3-isooxazolyl. 4-isooxazotyl). pyridyl(2-py- 
ridyl, 3-pyridyl, 4-pyridyI), pyrazinyl, pyrimidinyl(2-pyrimidinyl, 4-pyrimidinyl), pyrida2inyl(3-pyridazinyl, 4-pyridazinyl) 
or pyranyl(2-pyranyl, 3-pyranyl, 4-pyranyl), and bicyclic heteroaryl such as indolyt(2-indolyl, 3-tndolyl), quinolyl(2-qui- 
nolyl, 3-quinolyl), isoquinolyl(1-isoquinolyl, 3-isoquinotyl), benzofuranyl(2-benzofuranyl, 3-benzofuranyl), benzothienyl 
(2-benzothienyl, 3-benzothienyl), 1H-benzimidazol-2-yl or chromenyl(2-chromenyl, 3-chromenyl, 4-chromenyl). 

The alicycle of the aforementioned heteroaryl at R^ , Rt or Rv is the above-mentioned monocyclic heteroaryl when 
saturated and includes, for example, pyrrolidinyl(1 -pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl). piperjdyl(2-piperidyl, 3-pip- 
erldyi, 4-piperidyl). piperidino, piperazinyl, morpholinyl and thtomorpholinyl. 

The heterocycle at Rp means an alicycle of heteroaryl. 

The alkyi at R^b or Rr is a straight- or branched chain alkyt having 1 to 30 carbon atoms and is exemplified by 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyi, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, icosyl, henicosyl, do- 
cosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl and triacontyl. 

The straight- or branched chain alkyI having 12 to 22 carbon atoms at Ra and the straight- or branched chain alkyI 
having 1 3 to 20 carbon atoms at Rb or Rc are the above-mentioned alky I having the specified numbers of carbon atoms. 

The afkenyl at R^b is a straight- or branched chain alkenyl having 2 to 30 carbon atoms and includes; fpr example, 
ethenyl, propenyl, isopropenyi, butenyl. isobutenyl, pentenyl, isopentenyl, hexenyl, heptenyl, octenyl. nonenyl, decenyl, 
undecenyl, dodecenyl, tridecenyl, tetradecenyl, pentadecenyl, hexadecenyl, heptadecenyl, octadecenyl, nonadecenyl. 
icosenyl, henicosenyl, docosenyl, tricosenyl, tetracosenyl, pentacosenyl, hexaconsenyl, heptacosenyl, octacosenyl, 
nonacosenyl and triacontenyl. 

The alkynyl at R"'b is a straight- or branched chain alkylnyl, having 2 to 30 carbon atoms and includes, for example, 
ethynyl, propynyl, isopropynyl. butynyl. pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 
tridecynyl. tetradecynyt, pentadecynyl. hexadecynyl. heptadecynyl, octadecynyl. nonadecynyl, icosynyl, henicosynyl. 
docosynyl, tricosynyl. tetracosynyl, pentacosynyl. hexacosynyl, heptacosynyl, octacosynyl, nonacosynyl and triacon- 
tynyl. 

The phenylalkyi at Re, Rf, Rg, Ri, Rk or Rs is that where the alkyI moiety is a straight- or branched chain alkyI 
having 1 to 30 carbon atoms and includes, for example, benzyl, 1 -phenylethyl, 2-phenylethyl, 1-phenylpropyl, 2-phe- 
nylpropyl, 3-phenylpropyl, 4-phenylbutyl, 5-phenylpentyl, 6-phenythexyl, 7-phenylheptyl, 8-phenyloctyl, 9-phenylnonyl, 
10-phenyldecyl, 11 -phenylundecyl, 12-phenyldodecyl, 13-phenyltridecyl, 14-phenyltetradecyl, 15-phenylpentadecyl, 
16-phenylhexadecyl, 17-phenylheptadecyl, 1 8-pheny loctadecyl, 1 9-phenylnonadecyl, 20-phenylicosyl. 21-phenylhen- 
icosyl. 22-phenyldocosyl, 23-pheny It r icosyl. 24-phenyttetracosyl. 25-phenylpentacosyl. 26-phenylhexacosyl. 27-phe- 
nylheptacosyl, 28-phenyloctacosyl, 29-phenylnonacosyl and 30-phenyltriacontyl. 

The phenylalkyi at Re, Rf, Rg or Rh where the alky I moiety has 6 to 20 carbon atoms and that at Rj or RI where 
the alkyI moiety has 2 to 6 carbon atoms are the above-mentioned phenylalkyi having the specified numbers of carbon 
atoms. 
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The phenylalkoxyalkyi at Rh where the alkyi moiety and alkoxy moiety have 6 to 20 carbon atoms in total is ex- 
emplified by 5-phenylmethyloxypentyl, 6-phenylmethyloxyhexyl, 7-phenylmethyloxyheptyl. 8-phenylmethy!oxyoctyl, 
9-phenylmethyloxynonyl, 1 0-phenylmethyloxydecyl, 12-phenylmethyloxydodecyl, 1 4-phenylmethyloxytetradecyl! 
1 6-phenylmethyloxyhexadecyl, 1 8-phenylmethyloxyoctadecyl, 2-(8-phenyloctyloxy)ethyl, 3-(8-phenyloctyloxy)propyl, 
4-(8-phenyloctyloxy)butyl, 5-(8-phenyIoctyloxy)pentyl, 6-(8-phenyloctyloxy)hexyl and 7-(8-phenyloctyloxy)heptyl. 

The phenoxyalkyi at Rh where the alkyI moiety has 6 to 20 carbon atoms is exemplified by 6-phenoxyhexyl. 7-phe- 
noxyheptyl. 8-phenoxyoctyl. 9-phenoxynonyl, 10-phenoxydecyl. 11 -phenoxyundecyl, 12-phenoxydodecyl, 13-phenox- 
ytridecyl, 14-phenoxytetradecyl, 15-phenoxypentadecyl, 1 6-phenoxyhexadecyl. 17-phenoxyheptadecyl. 18-phenoxy- 
octadecyl, 1 9-phenoxynonadecyl and 20-phenoxyicosyl. 

The phenoxyalkoxyalkyi at Rh where the alkyI moiety and alkoxy moiety have 6 to 20 carbon atoms in total is 
exemplified by 5-(2-phenoxyethyloxy)pentyl, 6-(2-phenoxyethyloxy)hexyl, 7-(2-phenoxyethyloxy)heptyl, 8-(2-phenox- 
yethyloxy)octyl. 5-(3-phenoxypropyloxy)pentyl. 6-(3-phenoxypropyloxy)hexyl, 7-(3-phenoxypropyloxy)heptyl, 8- 
(3-phenoxypropyloxy)octyl, 5-(4-phenoxybutyloxy)pentyl. 6-(4-phenoxybutyloxy)hexyl, 7-(4-phenoxybutyloxy)heptyl, 
8-(4-phenoxybutyloxy)octyl. 5-(6-phenoxyhexyloxy)pentyl, 6-(6-phenoxyhexyloxy)hexyl. 7-(6-phenoxyhexyloxy)heptyl 
and 8-(6-phenoxyhexyloxy)octyI. 

The cycloalkyialkyi at Re, Rf or Rg is that where the alkyI moiety is a straight- or branched chain alkyI having 1 to 
30 carbon atoms and the cycloalkyi moiety is a cycloalkyi having 3 to 10 carbon atoms, and is exemplified by cyclohex- 
ylmethyl. 1-cyclohexylethyI, 2-cyclohexylethyl, 1-cyclohexylpropyl, 2-cyclohexylpropyl, 3-cyclohGxy I propyl, 4-cyclohex- 
ylbutyl, 5-cyclohexylpentyl, 6-cyclohexyIhexyl, 7-cycIohexylheptyl, 8-cyclohexyloctyl, 9-cyclohexylnonyl, 10-cyclohex- 
yidecyl, 11-cyclohexylundecyl, 12-cyclohexyldodecyl, 13-cyclohexyltridecyI, 14-cyclohexyftetradecyl, 1 5-cyclohexy- 
Ipentadecyl, 16-cyclohexylhexadecyl, 17-cyclohexylheptadecyl. 1 8-cyclohexyloctadecyl, 1 9-cycIohexylnonadecyl, 
20-cyclohexylicosyl. 21 -cyclohexylhenicosyl. 22-cyclohexyldocosyl, 23-cyclohexyltricosyl. 24-cyclohexyltetracosyli 
25-cyclohexylpentacosyl, 26-cyclohexylhexacosyl, 27-cyclohexylheptacosyl. 28-cyclohexyloctacosyl, 29-cyclohexyl- 
nonacosyl and 30-cyclohexyltriacontyl. 

The cycloalkyialkyi at Re, Rt or Rg where the alky! moiety has 6 to 20 carbon atoms is the above-mentioned 
cycloalkyialkyi having the specified numbers of carbon atoms. 

The alkyl-substituted cycloalkyialkyi at Rm where the alkyI moiety has 6 to 20 carbon atoms is exemplified by 3- 
(4-heptylcyclohexyl)propyl, 4-(4-butylcyclohexyl)butyl, 2-(4-octylcyclohexyl)ethyI, 2-(4-nonylcyclohexyl)ethyl and 2- 
(4-dodecylcyclohexyl)ethyl. 

The heteroarylalkyl at Re, Rf or Rg is that where the alkyI moiety is a straight- or branched chain alkyI having 1 to 
30 carbon atoms and is exemplified by thienylalkyi and pyridylalkyi such as (thienyl or pyridyl)methyl, 1-(thienyl or 
pyridyl)ethyl. 2-(thienyl or pyridyl)ethyl, 1 -(thienyl or pyridyl)propyl, 2-(thlenyl or pyridyl)propyl, 3-(thienyl or pyridyl) 
propyl. 4-(thienyl or pyridyl)butyl, 5-(thienyl or pyridy!)pentyl, 6-(thienyl or pyridyl)hexyl, 7-(thienyl or pyridyl)heptyl, 8- 
(thienyl or pyridyI)octyl, 9-(thienylorpyridy!)nonyl, 10-(thienylorpyrldyl)decyl, 1 1 -(thienyl or pyridyl)undecyl, 12-(thienyl 
orpyridyl)dodecyl. 13-(thienyl or pyridyl)tridecyl, 14-(thienyl or pyridyl)tetradecyl, 15-(thienyl or pyridyl)pentadecyl. 16- 
(thienyl or pyridyl)hexadGcyl. 17-(thienyl or pyridyl)heptadecyl. 18-(thienyl or pyriclyl)-octadecyl, 19-(thienyl or pyridyl) 
nonadecyl, 20-(thienyl or pyridyl)icosyl. 21 -(thienyl or pyridyl)henicosyl, 22-(thienyl or pyridyl)docosyl. 23-(thienyl or 
pyridyl)tricosyl, 24-(thienyl or pyridyl)tetracosyl, 25-(thienyl or pyridyl)pentacosyl, 26-(thienyl or pyridyl)hexacosyl, 27- 
(thienyl or pyridyl)-heptacosyl, 28-(thienyl or pyridyl)octacosyl, 29-(thienyl or pyridyl )nonacosy I and 30-(thienyl or py- 
ridyOtriacontyl. 

The heteroarylalkyl at Re, Rf or Rg where the alkyI nrwiety has 6 to 20 carbon atoms is the above <nent ion ed 
heteroarylalkyl having the specified numbers of carbon atoms. 

The alkyl-substituted thienylalkyi at Ro where the alkyI moiety has 6 to 20 carbon atoms in total is exemplified by 
2-(5-octyl-2-thienyl)ethyl, 2-(5-nonyl-2-thienyl)ethyl, 2-(5-decyl-2-thienyl)ethyl and 2-(5-dodecyl-2-thienyl)ethyl. 

The thienylalkyi at Ro where the alkyI moiety has 6 to 20 carbon atoms is thienylalkyi from among the above- 
mentioned heteroarytalkyls. Preferred is 1 3-(2-thienyl)tridecyl. 

The alkyl-substituted pyridylalkyi at Ro where the alkyI moiety has 6 to 20 carbon atoms in total is exemplified by 
2-(5-octyl-2-pyridyl)ethyl, 2-(5Hdecyl-2-pyridyl)ethyl, 2-(2-octyl-5-pyridyl)ethyl and 2-(2-decyl-6-pyridyl)ethyL 

The pyridylalkyi at Ro where the alkyI moiety has 6 to 20 carbon atoms Is pyridylalkyi from among the above- 
mentioned heteroarylalkyls. Preferred are 13-(2-pyridyl)tridecyl and 13-(3-pyridyl)tridecyI. 

The heterocyclic alkyI at Re. Rf or Rg where the alkyI moiety is a straight- or branched chain alkyI having 1 to 30 
carbon atoms and heterocyclic means an alicycle of heteroaryl, is exemplified by 4-piperidylmethyl, 1 -(4-pipericlyl)ethyl, 
2-(4-piperidyl)ethyl, 1-(4-piperidyl)propyl. 2-(4-plperidyl)propyl, 3-(4-piperidyl)propyl. 4-(4-piperidyl)butyl, 5-(4-piperi- 
dyl)-pentyl, 6-(4-piperidyl)hexyl, 7-(4-piperidyl)heptyl, 8-(4-piperidyl)octyl, 9-(4-piperidyl)nonyl. 10-(4-piperidyl)decyl. 
11-(4-piperidyl)undecyl. 12-(4-piperidyl)dodecyl, 1 3-(4-piperidyl)tridecyl. 14-(4-piperidyl)tetradecyl, 15-(4-piperldyl)- 
pentadecyl, 16-(4-piperidyl)hexadecyl, 17-(4-piperidyl)-heptadecyl. 1 8-(4-piperidyl)octadecyl, 19-(4-piperidyl)-nona- 
decyl, 20-(4-piperidyl)icosyl, 21-(4-piperidyl)-henicosyl, 22-(4-piperidyl)docosyl. 23-(4-piperidyl)tricosyl, 24-(4-piperi- 
dyl)tetracosyl. 25-(4-piperidyl)pentacosyl, 26-(4-piperidyl)hexacosyl. 27-(4-piperidyl)heptacosyl, 28-(4-piperidyl)octa- 
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cosyl. 29*(4*piperidyl)nonacosyl and 30-(4-piperidyl)triacontyl. 

The heterocyclic alkyi at Re, Rf or Rg where the alkyi moiety has 6 to 20 carbon atoms is the above-mentioned 
heterocyclic alkyi having the specified numbers of carbon atoms. 

The 1 -alkyl-substituted piperidln-4-ylalkyl at Rn where the alkyi moiety has 6 to 20 carbon atoms in total is, for 
example, 2-(1-octylpiperidin-4-yl)ethyI and 2-(1-dodecylpiperidin-4-yl)-ethyl. 

The alkyi as a substitutent at R^b, Rm, Rn, Ro or Rv is a straight- or branched chain alkyi having 1 to 20 carbon 
atoms and is exemplified by methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyt, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl. octadecyl, nonadecyl and icosyl. 

The straight- or branched chain alkyi having 6 to 20 carbon atoms as a substituent at Re or Rf, the straight- or 
branched chain alky I having 6 to 14 carbon atoms as a substituent at Rg, Ri, Rj or Rs, the alkyi having 6 to 16 carbon 
atoms as a substrtuent at Rp or Rq and the alkyi having 4 to 16 carbon atoms as a substituent at Ru or Rw are the 
above-mentioned alkyls having the specified numbers of carbon atoms. 

The alkoxy as a substituent at Ri, R^b. Ra. Re, Rf, Rt or Rv is a straight- or branched chain alkoxy having 1 to 20 
carbon atoms and is exemplified by methoxy, ethoxy. propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, 
pentyloxy, isopentyloxy, tert-pentyloxy, hexyloxy, heptyloxy, octyloxy, nonyloxy, decytoxy. undecyloxy, dodecyloxy, tri- 
decyloxy, tetradecyloxy, pentadecyloxy, hexadecyloxy. heptadecyloxy, octadecybxy, nonadecyloxy and icosyloxy. 

The straight- or branched chain alkoxy having 6 to 20 carbon atoms as a substituent at Re or Rf and the straight- 
or branched chain alkoxy having 6 to 14 carbon atoms as a substituent at Rg, Ri, Rj or Rs are the above-mentioned 
alkoxys having the specified numbers of carbon atoms. 

The alkenyloxy as a substituent at R^ R'^b, Ra, Re, Rf, Rt or Rv is that where the alkenyl moiety is a straight- or 
branched chain alkenyl having 2 to 20 carbon atoms and is exemplified by vinyloxy, propenyloxy, isopropenyloxy, 
butenyloxy, isobutenyloxy, pentenyloxy, isopentenyloxy, hexenyloxy, heptenyloxy, octenyloxy, nonenyloxy, decenyloxy, 
undecenyloxy, dodecenyloxy, tridecenyloxy, tetradecenyloxy, pentadecenyloxy, hexadecenyloxy, heptadecenyloxy, pc- 
tadecenyloxy, nonadecenyloxy and icosenytoxy. 

The straight- or branched chain alkenyloxy having 6 to 20 carbon atoms as a substituent at Re or Rf and the 
straight- or branched chain alkenyloxy having 6 to 1 4 carbon atoms as a substituent at Rg, Ri, Rj or Rs are the above- 
mentioned alkenyloxys having the specified numbers of carbon atoms. 

The alkynyloxy as a substituent at R^ R"'b, Ra, Re, Rf, Rt or Rv is that where the alkynyl moiety is a straight- or 
branched chain alkynyl having 2 to 20 carbon atoms and is exemplified by ethynyloxy, propynyloxy, butynyloxy, pen- 
tynyloxy. hexynyloxy, heptynyloxy, octynyloxy, nonynyloxy, decynyloxy, undecynyloxy, dodecynyloxy, tridecynyloxy, tet- 
radecynyloxy, pentadecynyloxy, hexadecynyloxy, heptadecynytoxy, octadecynyloxy, nonadecynyloxy and icosynyloxy. 

The aralkyloxy as a substituent at R^, R^b, Ra, Re, Rf, Rt or Rv Is that wherein the arall^l is that where the alkyi 
moiety is a straight- or branched chain alkyi having 1 to 20 carbon atoms and the aralkyloxy is exemplified by pheny- 
lalkoxy such as benzyloxy, 2-phenethyloxy, 1 -phenylethyloxy, 1 -phenylpropyloxy, 2-phenyIpropyloxy, 3-phenylpropy- 
loxy, 4-phenylbutyloxy, 5-phenylpentyloxy, 6-phenylhexyloxy, 7-phenylheptyloxy, 8-phenyloctyloxy, 9-phenylnonyloxy, 
10-phenyldecyloxy, 11-phenylundecyloxy, 12-phenyldodecyloxy, 1 3-phenyttridecyloxy or 14-phenyltetradecyloxy, and 
naphthylalkoxy such as naphthylmethyl or 2-naphthylethyl, with preference given to phenylalkoxy. 

The phenylalkoxy as a substituent at Re, Rf, Rg or Rk is phenylalkoxy of the aforementioned aralkyloxy. 

The phenylalkoxy as a substituent at RI where the alkoxy moiety has 2 to 8 carbon atoms is. phenylalkoxy of the 
aforementioned aralkyloxy, having the specified numbers of carbon atoms. 

The atkylenedioxy as a substituent at Ri, R or Rv is alkylenedioxy where the alkylene moiety is a straight- or 
branched chain alkylene having 1 to 20 carbon atoms and is exemplified by methylenedioxy, ethylenedioxy, propylen- 
edioxy, trimethylenedioxy. butylenedloxy. 1 ,2-dimethylethylenedioxy, pentamethylenedioxy, hexamethylenedioxy, hep- 
tamethylenedioxy, octam ethylenedioxy, nonamethylenedioxy, decamethylenedioxy, undecamethylenedioxy, dodecam- 
ethylenedioxy. tridecamethylenedioxy, tetradecam ethylenedioxy, pentadecamethylenedioxy. hexadecamethylenedi- 
oxy, heptadecamethylenedioxy, octadecamethylenedioxy, nonadecamethylenedioxy and icosamethylenedioxy, with 
preference given to methylenedbxy and ethylenedioxy. 

The acyl as a substituent at Ri, Rib, Ra, Re, Rf, Rt or Rv is optionally substituted alkanoyi or aroyi, in which 
alkanoyi is a straight- or branched chain alkanoyi having 1 to 20 carbon atoms, and is exemplified by formyl. acetyl, 
propionyl, butyryl, isobutyryl, pentanoyi, hexanoyi, heptanoyi, octanoyl. nonanoyi, decanoyi, undecanoyi, dodecanoyi, 
tridecanoyi, tetradecanoyi, pentadecanoyi, hexadecanoyi, heptadecanoyi, octadecanoyi, nonadecanoytand icosanoyi, 
where alkanoyi may be substituted by phenyl. Examples of the alkanoyi optionally substituted by phenyl include phe- 
nytacetyl and phenytpropionyl. Examples of aroyi include benzoyl. 

The alkylamino as a substituent at Ri . Rib, Ra, Re, Rf, R or Rv is that where the alkyi moiety is a straight-or branched 
chain alkyi having 1 to 20 carbon atonns, and is exemplified by methylamino. ethylamino. propylamino. isop ropy lam ino, 
butylamino, isobutylamino, sec-butylamino, tert-butylamino, pentylamino, isopentylamino, tert-pentylamino, hexylamino, 
heptylamino, octylamino, nonylamino, decylamino, undecylamino, dodecylamino. tridecylamino, tetradecylamino, pen- 
tadecylamino. hexadecylamino, heptadecylamino, octadecylamino, nonadecylamino and icosylamino. 
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The alkylthio as a substituent at Ri , Ri b, Ra, Re, Rf , Rt or Rv is that where the alkyi moiety is a straight-or branched 
chain alkyI having 1 to 20 carbon atoms, and is exemplified by methylthio. ethylthio, propylthio, isopropylthio, butylthio, 
isobutylthio, sec-butylthio, tert-butylthio, pentylthlo. Isopentylthio, tert-pentytthio, hexylthio, heptylthio. octytthio, non- 
ylthio, decylthio. undecylthio. dodecylthio, tridecylthio, tetradecylthio, pentadecylthio, hexadecylthio, heptadecylthio, 
octadecylthio, nonadecylthio and icosylthio. 

The acylamino as a substituent at R1, Rib. Ra, Re, Rf. RtorRvisthat where the acyl moiety is a straight- or branched 
chain alkanoyi having 1 to 20 carbon atoms, and is exemplified by formylamino, acetylamino, proptonylamino. butyr- 
ylamino, isobutyrylamino, pentanoylamino, pivaloylamino, hexanoylamino. heptanoylamino, octanoylamino. nona- 
noylamino. decanoylamino, undecanoylamino, dodecanoylamino. tridecanoylamino, tetradecanoylamino. pentade- 
canoylamino, hexadecanoylamino, heptadecanoylamino, octadecanoylamino, nonadecanoylamino and icosanoylamino 
The alkoxycarbonyl as a substituent at Ri, R^b, Ra, Re. Rf. Rt or Rv is that where the alkoxy moiety is an optionally 
substituted straight- or branched chain alkoxy having 1 to 20 carbon atoms, and is exemplified by methoxycarbonyl. 
ethoxycarbonyl, propoxycarbonyl. isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl. tert-butoxycarbonyl. penty- 
loxycarbonyl, isopentyloxycarbonyl, tert-pentyloxycarbonyl. hexyloxycarbonyl, heptyloxycarbonyl. octyloxycarbonyl, 
nonyloxycarbonyl, decyloxycarbonyl. undecyloxycarbonyl. dodecyfoxycarbonyl, tridecyloxycarbonyl. tetradecyloxycar- 
bonyl, pentadecyloxycarbonyl, hexadecyloxycarbonyl, heptadecyloxycarbonyl, octadecyloxycarbonyl, nonadecyloxy- 
carbonyl and icosyloxycarbonyl, which may be substituted by phenyl. Examples thereof include benzyloxycarbonyl 

The alkoxycarbonylamino as a substituent at Ri. Rib, Ra, Re, Rf, R or Rv is that where the alkoxy moiety Is an 
optionally substituted straight- or branched chain alkoxy having 1 to 20 carbon atoms, and is exemplified by methox- 
ycarbonylamino, ethoxycarbonylamino. propoxycarbonylamino. isopropoxycarbonylamino, butoxycarbonylamino, iso- 
butoxycarbonyl amino, tert-butoxycarbonylamino, pentyloxycarbonylamino, isopentyloxycarbonylamino, tert-penty- 
loxycarbonylamino. hexyloxycarbonylamino, heptyloxycarbonylamino, octyloxycarbonylamino, nonyloxycarbonylami- 
no, decyloxycarbonylamino, undecyloxy-carbonylamino, dodecyloxycarbonylamino, tridecytoxycarbonylamino, tetra- 
decyloxycarbonylamino. pentadecyloxycarbonylamino, hexadecyloxycarbonylamino, heptadecyloxycarbonylamino, 
octadecyloxycarbonylamino, nonadecyloxycarbonylamino and icosyloxycarbonylamino, which may be substituted by 
phenyl. Examples thereof include benzyloxycarbonylamino. 

The acyloxy as a substituent at R^ R^b. Ra, Re. Rf, Rt or Rv is that where the acyl moiety Is a straight- or branched 
chain alkanoyi having 2 to 20 carbon atoms, and is exemplified by acetoxy, propionyloxy, butyryloxy, isobutyryloxy, 
pivaloyloxy, pentanoyloxy. hexanoyloxy. heptanoyloxy, octanoyloxy, nonanoyloxy, decanoyloxy, undecanoyloxy. do- 
decanoyloxy. tridecanoyloxy, tetradecanoyloxy, pentadecanoyloxy, hexadecanoyloxy, heptadecanoytoxy, octade- 
canoyloxy, nonadecanoyioxy and Icosanoyloxy. 

The alkylcarbamoyl as a substituent at R^. Rib, Ra. Re, Rf. R or Rv is that where the alkyI moiety is a straight- 
or branched chain alkyI having 1 to 20 carbon atoms, and is exemplified by methylcarbamoyl. ethy {carbamoyl, propyl- 
carbamoyl, butylcarbamoyi, pentylcarbamoyl, hexylcarbamoyi, heptylcarbamoyi, octylcarbamoyi, nonylcarbarnoyi, de- 
cylcarbamoyl, undecylcarbamoyi, dodecylcarbamoyl. tridecylcarbamoyl, tetradecylcartamoyl, pentadecylcarbamoyl. 
hexadecylcarbamoyi, heptadecylcarbamoyi, octadecylcarbamoyi, nonadecylcarbamoyi and icosylcarbamoyl. 

The haloalkyi as a substituent at R\ R^b. Rt or Rv Is that where the alkyI moiety is a straight- or branched chain 
alkyI having 1 to 20 carbon atoms, and is exemplified by fluoromethyl, trifluoromethyl, chloromethyl, 2,2,2-trifluoroethyl. 
perfluoroethyl, 3-chloropropyl, 3-fluoropropyl, 4-chlorobutyl. 4-fluorobutyl, 5-chloropentyl, 6-chlorohexyl, 6-fluorohexyl! 

7- chloroheptyl. 7-fluoroheptyl, 8-fluorooctyl, 9-fluorononyl, 1 0-f luorodecyl, 11-fluoroundecyl, 12-fluorododecyl.' 

13- fluorotridecyl. 14-fluorotetradecyl, 15-fluoropentadecyl, 1 6-f luorohexadecyl. 17-fluoroheptadecyl, 1 8-fluoro<5ctade- 
cyl, 1 9-fluorononadecyl and 20-fiuoroicosyl. 

The haloalkoxy as a substituent at Ri. Rt or Rv has 1 to 20 carbon atoms, and is exemplified by chloromethoxy. 
bromomethoxy, fluoromethoxy, dichloromethoxy, dibromomethoxy, difluoromethoxy. 2-chloroethoxy, 2-fluoroethoxy! 
2.2.2-trifluoroethoxy 3-chloropropoxy, 3-fluoropropoxy, 2,2,3,3-tetrafluoropropoxy. 4-chlorobutoxy, 4-fluorobutoxy! 
5-chloropentyloxy. 5-fluoropentyloxy. 6-chlorohexyloxy, 6-fluorohexyloxy, 7-chloroheptyloxy, 7-fluoroheptyloxy! 

8- fluorooctyloxy, 9-fluorononyloxy, 10-fluorodecyloxy. 11 -fluoroundecyloxy, 12-fluorododecyloxy, 1 3-fluorotridecyloxyi 

14- fluorotetradecyloxy, 1 5-fluoropentadecyloxy. 16-fluorohexadecyloxy, 17-fluoroheptadecyloxy, 18-fluoro-octadecy- 
loxy, 19-fluorononadecyloxy and 20-fluoroicosyloxy. 

The halogen as a substituent at Ri, Rib, Ra, Rb. Rc, Re, Rf, Rg. Ri, Rj. Rs. Rt or Rv is exemplified by fluorine, 
chlorine, bromine and iodine. 

The aryl as a substituent at Ri or Rt is exemplified by phenyl and naphthyl. with preference given to phenyl 
The aryloxy as a substituent at Ri or Rt is exemplified by phenoxy and naphthyloxy, with preference given to 
phenoxy. 

The cycloalkyi as a substituent at Ri Ri b or Rt is that having 3 to 1 0 carbon atoms and is exemplified by cyclopropyl 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl, with preference given to cv- 
clohexyl. ' 

The heteroaryl as a substituent at Ri or Rt is a 5- or 6-membered heteroaryl optionally having, in the ring, 1 to 4 
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hetero atoms selected from nitrogen atom, oxygen atom and sulfur atom and includes, for example, monocyclic het- 
eroaryl such as thlenyl(2-thienyl, 3-thienyl). furyl(2-turyl, 3-furyl), pyrrolyl(1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl). imidazolyl 
(2-imida20lyl, 4-imidazolyl etc.), pyra20lyl(3-pyra20lyl, 4-pyrazolyl etc.), triazolyl, tetrazolyl. thiazolyl(2-thia2olyl, 4-thi- 
azolyl), jsothlazolyi(3-isothiazolyl, 4-isothiazolyl). oxazolyl(2-oxazolyl. 4-oxazolyi), isoxazoiyl(3-lsooxazolyl, 4-tsooxa- 
zolyl), pyridyl(2-pyridyl, 3-pyridyl, 4-pyridyl), pyrazinyl, pyrimldinyl(2-pyrimidinyl, 4-pyrimidinyl), pyridazinyl(3-pyridazi- 
nyl, 4-pyrida2inyl) and pyranyl(2-pyranyl, 3-pyranyl, 4-pyranyl), and bicycllc heteroaryl such as indolyl(2-indolyl, 3-in- 
dolyl), quino!yl(2-quinolyl, 3-quinolyl), isoquinolyl(1-isoquinolyl, 3-isoquinolyl), benzofuranyl(2-benzofuranyl, 3-benzo- 
furanyl). benzolhienyl (2-benzothienyl, 3-ben2othienyl). 1 H-ben2imidazol-2-yl or chromenyl(2-chrorT»enyl. 3-chrome- 
nyl, 4-chromenyl). 

The alicycle of the aforementioned heteroaryl as a substituent at R1 or Rt is the above-mentioned monocyclic 
heteroaryl when saturated such as pyrrolidinyl(1-pyrrolidinyl. 2-pyrrolidinyl. 3-pyrrolidinyI), piperidy 1(2 -piper idyl. 3-pip- 
eridyl, 4-piperidyl), ptperidino. piperazinyl, morpholinyl or thiomorpholinyl. 

The alkenyl as a substitutent at R''b is a straight or branched chain alkenyl having 2 to 20 carbon atoms such as 
ethenyl. propenyl, isopropenyl, butenyl, isobutenyl, pentenyl, isopentenyl. hexenyl. heptenyl, octenyl, nonenyl.decenyl, 
undecenyl, dodecenyi, tridecenyl, tetradecenyl, pentadecenyi, hexadecenyl, heptadecenyl, octadecenyl, nonadecenyl 
or icosenyl. 

The alkynyl as a substituent at R'>b is a straight- or branched chain alkynyl having 2 to 20 carbon atoms such as 
ethynyl, propynyl. isopropynyl. butynyl, pentynyl. hexynyl, heptynyl, octynyl, nonynyl, decynyl. undecynyl, dodecynyl, 
tridecynyl, tetradecynyl, pentadecynyl, hexadecynyl, heptadecynyl, octadecynyl, nonadecynyl or icosynyl. 

The halophenylalkoxy as a substituent at Re, Rf , Rg, or Rk includes phenylalkyi where the alkyi moiety is a straght- 
or branched chain alkyI having 1 to 20 carbon atoms, and is exemplified by 4-fluorobenzyloxy, 2-(4-fluorophenyl)ethy- 
loxy, 1 -(4-fluorophenyl)ethyloxy, 1-(4-fluorophenyl)-propyloxy. 2-(4-fluorophenyl)propyloxy, 3-(4-fluorophenyl)propy- 
loxy, 4-(4-fluorophenyl)butyloxy, 5-(4-fluorophenyl)pentyloxy, 6-(4-fluorophenyl)hexyloxy, 7-{4-fluorophenyl)heptyloxy, 
B-(4-fluorophenyl)octyloxy, 9-(4-fluorophenyl)nonyloxy. 10-(4-fluorophenyl) decyloxy, 11- (4-fluorophenyl) undecybxy, 
12-(4-fluorophenyl)dodecyloxy, 1 3-(4-fluorophenyl)tridecyloxy or 14-(4-fluorophenyl)tetradecyloxy. 

The halophenylalkoxy as a substituent at R1 , where the alkoxy moiety has 2 to 8 carbon atoms, is halophenylalkoxy 
of the aforementioned halophenylalkoxy, having the specified numbers of carbon atoms. 

The phenylalkoxyalkyi as a substituent at Re, Rf, Rg or Rk is that where the alkyI moiety and the alkyI moiety of 
the phenylalkyi are straight- or branched chain alky Is having 1 to 20 carbon atoms and have 2 to 20 carbon atoms in 
total, and is exemplified by phenylmethyloxymethyl, 2-phenylethyloxymethyl, 3-phenylpropyloxymethyl, 4-phenylbuty- 
loxymethyl, 5-phenylpentyloxymethyl. 6-phenylhexyloxymethyl, 7-phenylheptyloxymethyl. 8-phenyloctyloxymethyl, 
9-phenylnonyloxymethyl, 1 0-phenyldecyloxymethyl. 1 2-phenyldodecyloxymethyl, 1 4-phenyltetradecyloxymethyt, 
16-phenylhexadecyloxymethyl or 18-phenyloctadecyloxymethyl. 

The phenylalkoxyalkyi as a substituent at R1 , where the alkoxy moiety and the alkyI moiety have 2 to 8 carbon 
atoms in total, is phenylalkoxyalkyi of the aforementioned phenylalkoxyalkyi, having the specified numbers of carbon 
atoms, in which the carbon numberof the alkoxy moiety and the alkyI moiety is respectively 1 to 7, with total being 2 to 8. 

The phenoxylalkyi as a substituent at Re. Rf, Rg or Rk is that where the alkyI moiety is a straight- or branched 
chain alkyI having 1 to 20 carbon atoms and is exemplified by phenoxymethyl, 1 -phenoxy ethyl, 2-phenoxyethyl, 1-phe- 
noxypropyl, 2-phenoxypropyl, 3-phenoxypropyl, 4-phenoxybutyl, 5-phenoxypentyl, 6-phenoxyhexyl, 7-phenoxyheptyl, 
8-phenoxyoctyl. 9-phenoxynonyl, 1 0-phenoxydecyl, 11-phenoxyundecyl, 1 2-phenoxydodecyl, 1 3-phenoxytridecyl, 
14-phenoxytetradecyl, 1 5-phenoxypentadecyl, 1 6-phenoxyhexadecyl, 1 7-phenoxyheptadecyl, 18-phenoxyoctadecyl, 
1 9-phenoxynonadecyl and 20-phenoxyicosyl. 

The phenoxyalkyi as a substituent at Rl, where the alkyI moiety has 2 to 8 carbon atoms, is the aforementioned 
phenoxyalkyi having the specified numbers of carbon atoms. 

The phenoxyalkoxy as a substituent at Re. Rf. Rg or Rk is that where the alkoxy moiety is a straight- or branched 
chain alkoxy having 1 to 20 carbon atoms and is exemplified by phenoxymethoxy, 1 -phenoxyethyloxy, 2-phenoxyethy- 
loxy, 1 -phenoxypropyloxy, 2-phenoxypropyloxy, 3-phenoxypropyloxy. 4-phenoxybutyloxy, 5-phenoxypentyloxy, 6-phe- 
noxyhexyloxy, 7-phenoxyheptybxy, 8-phenoxyoctyloxy, 9-phenoxynonyloxy, 10-phenoxydecyloxy, 11 -phenoxy unde- 
cyloxy, 1 2-phenoxydodecyloxy, 1 3-phenoxytridecyloxy, 14-phenoxytetradecyloxy» 15-phenoxypentadecyloxy, 16-phe- 
noxyhexadecyloxy, 17-phenoxyheptadecyloxy. 18-phenoxyoctadecyloxy. 1 9-phenoxynonadecy loxy and 20-phenoxy- 
icosyloxy. 

The phenoxyalkoxy as a substituent at Rl, where the alkoxy moiety has 2 to 8 carbon atoms, is the aforementioned 
phenoxyalkoxy having the specified numbers of carbon atoms. 

The alkyI at R^a, R2b. R2c. R^a. R^b. R^c. R^a R^b. R^a. R^b or R© is that having 1 to 20 carbon atoms and is 
exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl. tert-butyl. pentyl, isopentyl, tert-pentyl, hexyl. heptyl, octyl, 
nonyl, decyl, undecyl, dodecyl. tridecyl. tetradecyl, pentadecyl, hexadecyl. heptadecyl, octadecyl, nonadecyl and icosyl. 

The aralkyi at R^ is that where the alky moiety is a straight- or branched chain alkyI having 1 to 20 carbon atoms 
and is exemplified by benzyl, 1-phenytethyl, 2-phenylethyl, 1 -phenylpropyl, 2-phenylpropyl. 3-phenylpropyl, 4-phenyl- 
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butyl, 5-phenylpentyl. 6-phenylhexyl, 7-phenylheptyl. 8-phenyloctyl, 9-phenylnonyl, 10-phenyldecyl, 11-phenylundecyl. 
12-phenyldodecyl, 13-phenyltridecyl, 14-phenyltetradecyl. 1 5-phenylpentadecyl, 1 6-phenylhexadecyl, 17-phenylhep- 
tadecyl. 1 8-phenyloctadecyl, 1 9-phenylnonadecyl and 20-phenyllcosyl. 

The acyl at R2a, R^b, R^a, R3b, R^a, R^b, R^a, RSb or R© is optionally substituted alkanoyi or aroyi where the 
alkanoyl is a straight- or branched chain alkanoyi having 1 to 20 carbon atoms, and alkoanoyi is exemplified by formyl, 
acetyl, propionyl, butyryl, isobutyryl, pentanoyi, hexanoyi, heptanoyi, octanoyi, nonanoyi, decanoyi, undecanoyi, do- 
decanoyl, tridecanoyi, tetradecanoyl, pentadecanoyi, hexadecanoyl. heptadecanoyi, octadecanoyi, nonadecanoyl and 
icosanoyi, which may be substituted by phenyl. Examples thereof include phenylacetyl and phenylpropionyl. Examples 
of aroyl include benzoyl. 

The alkoxycarbonyl at R2a. R^a, R^a, R^a or R^ is that where the alkoxy moiety is an optionally substrtuted straight- 
or branched chain alkoxy having 1 to 20 carbon atoms and is exemplified by methoxycarbonyl, ethoxycarbonyl, pro- 
poxycarbonyl. isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl, iso- 
pentyloxycarbonyl, tert-pentyloxycarbonyl, hexyloxycarbonyl, heptyloxycarbonyl, octyloxycarbonyl. nonyloxycarbonyl. 
decyloxycarbonyl, undecyloxycarbonyl, dodecyloxycarbonyl. tridecyloxycarbonyl. tetradecyloxycarbonyl, pentadecy- 
loxycarbonyl, hexadecyloxycarbonyl, heptadecyloxycarbonyl, octadecyloxycarbonyl, nonadecyloxycarbonyl and ico- 
syloxycarbonyl, which may be substituted by phenyl. Examples thereof Include benzyloxycarbonyl. 

The preferable compounds of the present invention are shown In the following tables. 
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(continued) 
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(continued) 
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R2 


R3 


R4 


R5 


(CH2)5CsCC-j 2H25 


H 


H 


H 


H 


(CH2)6Cs CC3H7 


H 


H 


H 


H 


(CH2)6C^ CCsH^ 1 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)eC5CCgH^g 


H 


H 


H 


H 


(CH2)eC=CCn H23 


H 


H 


H 


H 


(CH2)7C=CC2H5 


H 


H 


H 


H 


(CH2)7C=CC^Hg 


H 


H 


H 


H 


(CH2)7CBCCeH^3 


H 


H 


H 


H 


(CH2)2CH(CH3)(CH2)4CsCC8Hi7 


H 


H 


H 


H 


(CH2)7C=CC8Hi7 


H 


H 


H 


H 


(C H2)7Cs CC-, 0H21 


H 


H 


H 


H 


(CH2)8C=OCH3 


H 


H 


H 


H 


(C H2)8C=C C3H7 


H 


H 


H 


H 


(CH2)8C= C C^H'^ 1 


H 


H 


H 


H 


(CH2)8C=CC7Hi 5 


H 


H 


H 


H 


(CHo)oC— CCqHi q 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)ioC^CC3H7 


H 


H 


H 


H 


(C H2) 1 ^ 1 


H 


H 


H 


H 


(CH2)3CH(CH3)(CH2)6CsCC7H^5 


H 


H 


H 


H 


(CH2)i 0^= ^^7*^1 5 


H 


H 


H 


H 


(CH2)-| 2^^ CCH3 


H 


H 


H 


H 


(CH2)i 2^= CC3H7 


H 


H 


H 


H 


(CH2)i2CsCC6Hii 


H 


H 


H 


H 


(CH2)i 4CS CCH3 


H 


H 


H 


H 


(CH2)i CC3H7 


H 


H 


H 


H 


(CH2)i CCH3 


H 


H 


H 


H 


CH20H 


H 


H 


H 


H 


(CH2)20H 


H 


H 


H 


H 


CH2(OH)CH3 


H 


H 


H 


H 


(CH2)30H 


H 


H 


H 


H 


(CH2)40H 


H 


H 


H 


H 


(CH2)50H 


H 


H 


H 


H 


(CH2)60H 


H 


H 


H 


H 


(CH2)70H 


H 


H 


H 


H 


(CH2)80H 


H 


H 


H 


H 


(CH2)90H 


H 


H 


H 


H 


(CH2)ioOH 


H 


H 


H 


H 


(CH2)iiOH 


H 


H 


H 


H 


(CH2)6CH(C6Hi3)OH 


H 


H 


H 


H 


(CH2)6CH(C6Hi3)OH 


COCH3 


H 


CCXJHg 


COCH3 


(CH2)i70H 


H 


H 


H 


H 


(CH2)i90H 


H 


H 


H 


H 


(CH2)290H 


H 


H 


H 


H 


COOH 


H 


H 


H 


H 


CHgCOOH 


H 


H 


HH 




(CHajgCOOH 


H 


H 


H 


H 


(CH2)3CCX:)H 


H 


H 


H 


H 



25 



EP 0 627 406 B1 



(continued) 



10 



IS 



20 



2S 



30 



3S 



40 



4S 



SO 



SS 



1 


1 ^ 


1 


1 R4 


1 1 


(CH2)4COOH 


H . 


H 


H 


H 


(CH2)5COOH 


H 


H 


H 


H 


(CH2)6COOH 


H 


H 


H 


H 


(CH2)7COOH 


H 


H 


H 


H 


(CH2)8COOH 


H 


H 


H 


H 


(CH2)9COOH 


H 


H 


H 


H 


(CH2)ioCOOH 


H 


H 


H 


H 


(CH2)nCOOH 


H 


H 


H 


H 


(CH2)i7COOH 


H 


H 


H 


H 


(CH2)i9COOH 


H 


H 


H 


H 


(CH2)29COOH 


H 


H 


H 


H 


CH2COOCH3 


H 


H 


H 


H 


CH2COOC2H5 


H 


H 


H 


H 


1 CH2COOC^qH2i 


H 


H 


H 


H 


1 CH2COOC14H29 


H 


H 


H 


H 


(CH2)2COOCH3 


H 


H 


H 


H 


(CH2)2COOC2H5 


H 


H 


H 


. H 


(CH2)2COOCioH2i 


H 


H 


H 


H 


(CH2)2COOCi3H27 


H 


H 


H 


H 


(CH2)3CCX3CH3 


H 


H 


H 


H 


(CH2)3COOC2H5 


H 


H 


H 


H 


(CH2)3COOCioH2i 


H 


H 


H 


H 


(CH2)3COOCi2H25 


H 


H 


H 


H 


(CH2)4COOCH3 


H 


H 


H 


H 


(CH2)4COOC2H6 


H 


H 


H 


H 


(CH2)4COOCioH2. 


H 


H 


H 


H. 


(CH2)4COOCiiH23 


H 


H 


H 


H 


(CH2)5COOCH3 


H 


H 


H 


H 


(CH2)5COOC2H5 


H 


H 


H 


H 


(CH2)6COOCioH2i 


H 


H 


H 


H 


(CH2)6COOCH3 


H 


H 


H 


H 


(CH2)6COOC2H5 


H 


H 


H 


H 


(CH2)6COOC9Hi9 


H 


H 


H 


H 


(CH2)7COOCH3 


H 


H 


H 


H 


(CH2)7COOC2Hs 


H 


H 


H 


H 


(CH2)7COOCqHi7 


H 


H 


H 


H 


(CH2)8COOCH3 


H 


H 


H 


H 


(CH2)3CH(C4H9)COOC2H6 


H 


H 


H 


H 


(CH2)8COOC7Hi5 


H 


H 


H 


H 


(CH2)9COOCH3 


H 


H 


H 


H 


(CH2)9COOC2H5 


H 


H 


H 


H 


1 (^'^ajgCOO^e'^ia 1 


H 


H 


H 


H 


(CH2)ioCOOCH3 


H 


H 


H 


H 


(CH2)ioCOOCH3 


COCH3 


H 


COCHg 


COCH3 


(CH2)ioCOOC2H5 


H 


H 


H 


H 


(CH2)ioCOOC5Hii 


H 


H 


H 


H 


(CH2)iiCOOCH3 


H 


H 


H 


H 


(CH2)iiCOOC2H5 


H 


H 


H 


H 


1 (CH2)iiCOOC4H9 1 


H 1 


H 1 


H 1 


H 1 



26 



EP 0 627 406 B1 



(continued) 





R2 .: 


R3 


R4 


R5 


(CH2)i7COOCH3 


H 


H 


H 


H 


(CH2)i7COOC2H5 


H 


H 


H 


H 


(CH2)i7COOC^oH2i 


H 


H 


H 


H 


(CHajigCOOCHg 


H 


H 


H 


H 


(CHajigCOOCaHg 


H 


H 


H 


H 


(CH2)i9COOC,oH2i 


H 


H 


H 


H 


(CH2)29COOCH3 


H 


H 


H 


H 


(CH2)29COOC2H5 


H 


H 


H 


H 


(01-12)29^000^ 0^21 


H 


H 


H 


H 


CH20000H3 


H 


H 


H 


H 


CH2000C2H5 


H 


H 


H 


H 


CH20COC3H7 


H 


H 


H 


H 


CH20COC14H29 


H 


H 


H 


H 


(0H2)2OCOCH3 


H 


H 


H 


H 


(CH2)20C0C2H5 


H 


H 


H 


H 


(CH2)20C0C3H7 


H 


H 


H 


. H 


(CH2)20C0Ci 3H27 


H 


H 


H 


H 


(CH2)30COCH3 


H 


H 


H 


H 


(CH2)30C0C2H5 


H 


H 


H 


H 


(0H2)3OCO03H7 


H 


H 


H 


H 


(CH2)30COCi2H25 


H 


H 


H 


H 


(CH2)40COCH3 


H 


H 


H 


H 


(CH2)40COC2H5 


H 


H 


H 


H 


(CH2)40COC3H7 


H 


H 


H 


H 


(CH2)40COCiiH23 


H 


H 


H 


H. 


(CH2)50COCH3 


H 


H 


H 


H 


(CH2)50COC2H5 


H 


H 


H 


H 


(CH2)50COC3H7 


H 


H 


H 


H 


(CH2)50COCioH2i 


H 


H 


H 


H 


(OH2)60COOH3 


H 


H 


H 


H 


(CH2)60C0C2H5 


H 


H 


H 


H 


(CH2)60C0C3H7 


H 


H 


H 


H 


(CH2)60COC9Hi9 


H 


H 


H 


H 


(CH2)70COCH3 


H 


H 


H 


H 


(CH2)70COC2H5 


H 


H 


H 


H 


(0H2)7O0O03H7 


H 


H 


H 


H 


(CH2)7O0OC8Hi7 


H 


H 


H 


H 


(CH2)80COCH3 


H 


H 


H 


H 


(CH2)80COC2Hs 


H 


H 


H 


H 


(CH2)80COC3H7 


H 


H 


H 


H 


(CH2)80COC7Hi6 


H 


H 


H 


H 


(CH2)90C0CH3 


H 


H 


H 


H 


(CH2)90C0C2H5 


H 


H 


H 


H 


(CH2)2CH(G6Hi3)OCOC3H7 


H 


H 


H 


H 


(CH2)90COC6Hi3 


H 


H 


H 


H 


(OH2)ioOCOCH3 


H 


H 


H 


H 


(CH2)ioOC002H5 


H 


H 


H 


H 


(0H2)-| QOOOO3H7 


H 


H 


H 


H 


(CH2)ioOCOC5Hii 


H 


H 


H 


H 



10 



IS 



20 



2S 



30 



35 



40 



45 



50 



55 



27 



EP 0 627 406 B1 



(continued) 



10 



16 



20 



25 



30 



35 



40 



45 



50 



56 



R1 


[ R2 


1 R3 


1 


1 1 


(CH2)iiOCOCH3 


H 


H 


H 


H 


(CH2)nOCOC2H5 


H 


H 


H 


H 


(CH2)iiOCOC3H7 


H 


H 


H 


H 


(CH2)iiOCOC4H9 


H 


H 


H 


H 


(CH2)i70COCH3 


H 


H 


H 


H 


(CH2)i70COC2H6 


H 


H 


H 


H 


(CH2)i70COC3H7 


H 


H 


H 


H 


(CH2)i70COC9Hi9 


H 


H 


H 


H 


(CH2)i90COCH3 


H 


H 


H 


H 


(CH2)i90COC2Hs 


H 


H 


H 


H 


(CH2)i90COC3H7 


H 


H 


H 


H 


(CH2)^90COC9Hi9 


H 


H 


H 


H 


(CH2)290COCH3 


H 


H 


H 


H 


(CH2)290COG2H5 


H 


H 


H 


H 


(CH2)290COC3H7 


H 


H 


H 


H 


(CH2)290COC9Hi9 


H 


H 


H 


H 


CH(CH3)OCOCH3 


H 


H 


H 


H 


CH(CH3)OCOC2H5 


H 


H 


H 


H 


CH(CH3)OCOC3H7 


H 


H 


H 


H 


CH(CH3)OCOCi4H29 


H 


H 


H 


H 


CH2COC7H^ g 


H 


H 


H 


H 


CH2COC9H-1 9 


H 


H 


H 


H 


CH2COC^^H23 


H 


H 


H 


H H 


(CH2)6COCgHi3 


H 


H 


H 


H 


(CH2)600C6Hi3 


COCH3 


H 


COCH3 


COCH3 


CH2COC1SH31 


H 


H 


H 


H 


CH2COCi7H3e 




H 


H 


H 


(CH2)2SCi2H25 


H 


H 


H 


H 


(CH2)2SCi 2*^26 


COCH3 


H 


COCH3 


COCH3 


CH2CH(C7H^g)SCH3 


H 


H 


H 


H 


CH2CH(C7Hi6)SC2H5 


H 


H 


H 


H 


CH2CH(C7Hi5)SC7His 


H 


H 


H 


H 


-(CH2)9SCH3 


H 


H 


H 


H 


(CH2)9SC2H5 


H 


H 


H 


H 


(CH2)gSC7Hi5 


H 


H 


H 


H 


CH2CH(C9H,9)SCH3 


H 


H 


H 


H 


CH2CH(CgH-|g)SC2H5 1 


H 


H 


H 


H 




1 1 1 
H 1 


H 


H 


H 


(CH2)iiSCH3 1 


H 


H 


H 


H 


(CH2)iiSC2H5 


H 


H 


H 


H 


(^^2)11 ^^7*^15 


H 


H 


H 


H 


CH2CH(C^^ H23)SCH3 1 


H 


H 


H 


H 


CH2CH(CiiH23)SC2H5 1 


H 


H 


H 


H 


CH2CH(C„H23)SC3H7 


H 


H 


H 


H 


(CH2)i3SCH3 1 


H 


H 


H 


H 


(^^2)13^^2^5 1 


H 


H 


H 


H 


(CH2)i3SC7H^5 1 


H 


H 


H 


H 


CH2CH(Ci5H3i)SCH3 


H 


H 


H - 


H 


CH2CH(Ci5H3-,)SC2H5 1 


H 1 


H 1 


H 1 


H 1 



28 



EP 0 627 406 B1 



(continued) 





R2 


R3 


R4 


R5 


CH2CH(Ci 5H3-1 )SCi QH21 


H 


H 


H 


H 


CH2CH(Ci 7H2g)SCH3 


H 


H 


H 


H 


CH2CH(C^7H36)SC2H5 


H 


H 


H 


H 


CH2CH(Ci 7H3e)SCioH2i 


H 


H 


H 


H 


CH2NH2 


H 


H 


H 


H 


(CH2)2NH2 


H 


H 


H 


H 


(CH2)3NH2 


H 


H 


H 


H 


(CH2)4NH2 


H 


H 


H 


H 


(CH2)5NH2 


H 


H 


H 


H 


(CH2)6NH2 


H 


H 


H 


H 


(CH2)3CH(C3H7)NH2 


H 


H 


H 


H 


(CH2)eNH2 


H 


H 


H 


H 


(CH2)9NH2 • 


H 


H 


H 


H 


(CH2)ioNH2 


H 


H 


H 


H 


(CH2)iiNH2 


H 


H 


H 


H 


(CH2)i7NH2 - 


H 


H 


H 


H 


(CH2)i9NH2 


H 


H 


H 


H 


(CH2)29NH2 


H 


H 


H 


H 


CH2NHCOOCH3 


H 


H 


H 


H 


CH2NHCOOC2H6 


H 


H 


H 


H 


CH2NHCOOC10H21 


H 


H 


H 


H 


CH2NHCOOCi4H29 


H 


H 


H 


H 


(CH2)2NHCOOCH3 


H 


H 


H 


H 


(CH2)2NHCOOC2H5 


H 


H 


H 


H 


(CH2)2NHCOOCioH2i 


H 


H 


H 


H 


(CH2)2NHCOOCigH27 


H 


H 


H 


H 


(CH2)3NHCOOCH3 


H 


H 


H 


H 


(CH2)3NHCOOC2H5 


H 


H 


H 


H 


(CH2)3NHCOOCi 0H21 


H 


H 


H 


H 


(CH2)3NHCOOCi2H26 ' 


H 


H 


H 


H 


(CH2)4NHCOOCH3 


H 


H 


H 


H 


(CH2)4NHCOOC2H5 


H 


H 


H 


H 


(CH2)4NHCOOCioH2i 


H 


H 


H 


H 


(CH2)4NHCOOCiiH23 


H 


H 


H 


H 


(CH2)5NHCOOCH3 


H 


H 


H 


H 


(CHajgNHCOOCgHg 


H 


H 


H 


H 


(CHajgNHCOOCioHai 


H 


H 


H 


H 


(CH2)6NHCOOCH3 


H 


H 


H 


H 


(CH2)eNHCOOC2H5 


H 


H 


H 


H 


(CH2)6NHCOOC9Hi9 


H 


H 


H 


H 


(CH2)7NHCOOCH3 


H 


H 


H 


H 


(CH2)7NHCOOC2H6 


H 


H 


H 


H 


(CH2)7NHCOOC8Hi7. 


H 


H 


H 


H 


(CH2)8NHCOOCH3 


H 


H 


H 


H 


(CH2)6NHCOOC2H5 


H 


H 


H 


H 


(CH2)eNHCOOC7Hi5 


H 


H 


H 


H 


(CHajgNHCOOCHg 


H 


H 


H 


H 


(CH2)gNHCOOC2H5 


H 


H 


H 


H 


(CH2)9NHCOOCeHi3 


H 


H 


H 


H 



5 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



SS 



29 



EP 0 627 406 B1 



(continued) 



10 



IS 



20 



26 



30 



3S 



40 



45 



SO 



ss 



I 


1 R2 


1 R3 


1 R4 


1 1 


(<^H2)ioNHCCXDCH3 


H . 


H 


H 


H 


(CH2)ioNHOOOC2H5 


H 


H 


H 


H 


(CH2)ioNHCOOC5Hii 


H 


H 


H 


H 


(CHgjiiNHCOOCHg 


H 


H 


H 


H 


(CH2)iiNHC0002H5 


H 


H 


H 


H 


(CH2)iiNHCOOC4H9 


H 


H 


H 


H 


(CH2)i7NHCOOCH3 


H 


H 


H 


H 


(CHgj^yNHCOOCaHs 


H 


H 


H 


H 


(CH2)i7NHCOOCioH2i 


H 


H 


H 


H 


(CH2)8CH(Ci 0H21 )NHCCXDCH3 


H 


H 


H 


H 


(CHajigNHCCXDCaHg 


H 


H 


H 


H 


(CH2)i9NHCOOCioH2i 


H 


H 


H 


H 


(CH2)29NHCOOCH3 


H 


. H 


H 


H 


(CH2)29NHCOOC2H5 


H 


H 


H 


H 


(CH2)29NHCOOCioH2i 


H 


H 


H 


H 


CH2NHCOCH3 


H 


H 


H 


H 


CH2NHCOC2H5 


H 


H 


H 


. H 


CH2NHCOC3H7 


H 


H 


H 


H 


CH2NHCOC11H23 


H 


H 


H 


H 


CH2NHCOCi4H2g 


H 


H 


H 


H 


(CH2)2NHCOCH3 


H 


H 


H 


H 


(CH2)2NHCOC2H5 


H j 


H 


H 


H 


(CH2)2NHCOC3H7 


H 


H 


H 


H 


(CH2)2NHCOCi3H27 


H 


H 


H 


H 


(CH2)3NHCOCH3 


H 


H 


H 


H 


(CH2)3NHCOC2H5 


H 


H 


H 


H. 


(CH2)3NHCOC3H7 


H 


H 


H 


H 


(CH2)3NHCOC2H25 


H 


H 


H 


H 


(CH2)4NHCOCH3 


H 


H 


H 


H 


(CH2)4NHCOC2H5 


H 


H 


H 


H 


(CH2)4NHCOC3H7 


H 


H 


H 


H 


(CH2)4NHCOCiiH23 


H 


H 


H 


H 


(CH2)5NHCOCH3 


H 


H 


H 


H 


(CH2)5NHCOC2H5 


H 


H 


H 


H 


(CH2)5NHCOC3H7 


H 


H 


H 


H 


(CH2)5NHCOCioH2i 


H 


H 


H 


H 


(CH2)6NHCOCH3 


H 


H 


H 


H 


1 ^CH«UNHCOC/*H.- 


H 1 


1 1 1 
H 


H 


H 


(CH2)6NHCOC3H7 


H 


H 


H 


H 


(CH2)6NHCOC9Hi9 


H 


H 


H 


H 


(CH2)7NHCOCH3 


H 


H 


H 


H 


(CH2)7NHCOC2Hs 


H 


H 


H 


H 


(CH2)7NHCOC3H7 


H 


H 


H 


H 


(CH2)7NHCOC8Hi7 


H 


H 


H 


H 


(CH2)8NHCOCH3 


H 


H 


H 


H 


(CH2)8NHCOC2H5 


H 


H 


H 


H 


(CH2)8NHCOC3H7 


H 


H 


H 


H 


(CH2)8NHCOC7Hi6 


H 


H 


H 


H 


1 (CH2)9NHCOCH3 1 


H 1 


H 1 


H 1 


H 1 



30 



EP 0 627 406 B1 



(continued) 





R2 


R3 




R5 


(CHajgNHCOCgHs 


H 


H 


H 


H 


(CH2)4CH(C4H9)NHCOC3H7 


H 


H 


H 


H 


(CHajgNHCOCeHia 


H 


H 


H 


H 


(CH2)ioNHCOCH3 


H 


H 


H 


H 


(CH2)ioNHCOC2H5 


H 


H 


H 


H 


(CH2)ioNHCOC3H7 


H 


H 


H 


H 


(CH2)ioNHCOC5Hii 


H 


H 


H 


H 


(CH2)iiNHCOCH3 


H 


H 


H 


H 


(CH2)iiNHCOC2H5 


H 


H 


H 


H 


(CH2)iiNHCOC3H7 


H 


H 


H 


H 


(CH2)iiNHCb04H9 


H 


H 


H 


H 


(CH2)i7NHCOCH3 


H 


H 


H 


H 


(CH2)i7NHCOC2H5 


H 


H 


H 


H 


(CH2)i7NHC003H7 


H 


H 


H 


H 


(CH2)i7NHC009Hi9 


H 


H 


H 


H 


(CH2)i9NHCOCH3 


H 


H 


H 


H 


(CHgyigNHCOCgHg 


H 


H 


H 


H 


(CH2)i9NHCOC3H7 


H 


H 


H 


H 


(CH2)i9NHCOC9Hi9 


H 


H 


H 


H 


(CH2)29NHCOCH3 


H 


H 


H 


H 


(CH2)29NHCOC2H5 


H 


H 


H 


H 


(CH2)29NHCOC3H7 


H 


H 


H 


H 


(CH2)29NHCOC9Hi9 


H 


H 


H 


H 


CH(CH3)NHCOCH3 


H 


H 


H 


H 


CH(CH3)NHCOC2H5 


H 


H 


H 


H 


CH(CH3)NHCOC3H7 


H 


H 


H 


H 


CH(CH3)NHCOCi4H29 


H 


H 


H 


H 


CH2NHCH3 


H 


H 


H 


H 


CH2NHC2H5 


H 


H 


H 


H 


CH2NHC3H7 


H 


H 


H 


H 


CH2NHC^2H26 


H 


H 


H 


H 


CH2NHC15H31 


H 


H 


H 


H 


{CH2)2NHCH3 


H 


H 


H 


H 


(CHgjaNHCgHg 


H 


H 


H 


H 


(CH2)2NHC3H7 


H 


H 


H 


H 


(CH2)2NHCi4H29 


H 


H 


H 


H 


(CH2)3NHCH3 


H 


H 


H 


H 


(CH2)3NHC2H5 


H 


H 


H 


H 


(CH2)3NHC3H7 


H 


H 


H 


H 


(CH2)3NHCi3H27 


H 


H 


H 


H 


(CH2)4NHCH3 


H 


H 


H 


H 


(CH2)4NHC2H6 


H 


H 


H 


H 


(CH2)4NHC3H7 


H 


H 


H 


H 


(CH2)4NHCi2H25 


H 


H 


H 


H 


(CH2)5NHCH3 


H 


H 


H 


H 


(CH2)6NHC2H6 


H 


H 


H 


H 


(CH2)6NHC3H7 


H 


H 


H 


H 


(CH2)5NHC,,H23 


H 


H 


H 


H 


(CH2)6NHCH3 


H 


H 


H 


H 



31 



EP 0 627 406 B1 



(continued) 





R2 


R3 


R4 


1 RS 


(CH2)6NHC2H5 


H 


H 


H 


H 


(CH2)6NHC3H7 


H 


H 


H 


H 


(CH2)6NHCioH2i 


H 


H 


H 


H 


(CH2)7NHCH3 


H 


H 


H 


H 


(CHjjyNHCaHs 


H 


H 


H 


H 


{CH2)7NHC3H7 


H 


H 


H 


H 


(CH2)7NHC9Hi9 


H 


H 


H 


H 


(CH2)8NHCH3 


H 


H 


H 


H 


(CH2)8NHC2Hs 


H 


H 


H 


H 


(CHgjsNHCaHy 


H 


H 


H 


H 


(CH2)8NHCeHi7 


H 


H 


H 


H 


(CHgjgNHCaHs 


H 


H 


H 


H 


(CH2)9NHC3H7 


H 


H 


H 


H 


(CH2)9NHC7His 


H 


H 


H 


H 


(CH2)ioNHCH3 


H 


H 


H 


H 


(CH2),oNHC2Hs 


H 


H 


H 


H 


(CH2),oNHC3H7 


H 


H 


H 


H 


(CH2)ioNHC6Hi3 


H 


H 


H 


H 


(CH2),iNHCH3 


H 


H 


H 


H 


(CH2),iNHC2H5 


H 


H 


H 


H 


(CH2)„NHC3H7 


H 


H 


H 


H 


(CH2)4CH(C6Hi3)NHCsHii 


H 


H 


H 


H 


(CH2)i7NHCH3 


H 


H 


H 


H 


(CH2),7NHC2H6 


H 


H 


H 


H 


(CH2),7NHC3H7 


H 


H 


H 


H 


(CH2)i7NHCioH2, 


H 


H 


H 


H 


(CH2),gNHCH3 


H 


H 


H 


H* 


(CH2),gNHC2H5 


H 


H 


H 


H 


(CH2)i9NHC3H7 


H 


H 


H 


H 


(CH2)igNHCioH2, 


H 


H 


H 


H 


(CH2)2gNHCH3 


H 


H 


H 


H 


(CHajagNHCaHg 


H 


H 


H 


H 


(CHajagNHCgHy 


H 


H 


H 


H 


(CH2)2gNHC,oH2i 


H 


H 


H 


H 


CONHCH3 


H 


H 


H 


H 


CONHCgHg 


H 


H 


H 


H 


CONHC10H21 


H 


H 


H 


H 


COOC-,5H3-, 


H 


H 


H 


H 


CHgCONHCHa 


H 


H 


H 


H 


CH2CONHC2H5 


H 


H 


H 


H 


CH2CONHC^oH2i 


H 


H 


H 


H 


CH2CONHC14H29 


H 


H 


H 


H 


(CH2)3CONHCH3 


H 


H 


H 


H 


(CHajaCONHCgHg 


H 


H 


H 


H 


(CH2)3CONHCioH2i 


H 


H 


H 


H 


(CH2)3CONHCi2H25 


H 


H 


H 


H 


(CH2)4CONHCH3 


H 


H 


H 


H 


(CH2)4CONHC2H5 


H 


H 


H 


H 


(CH2)4CONHCioH2i 


H 


H 


H 1 


H 



32 



EP 0 627 406 B1 



(continued) 





R2 .: 


R3 


R* 


R5 


(CH2)4CONHCnH23 


H 


H 


H 


H 


(CH2)5CONHCH3 


H 


H 


H 


H 


(CH2)6CONHC2H5 


H 


H 


H 


H 


(CH2)5CONHCioH2i 


H 


H 


H 


H 


(CH2)eCONHCH3 


H 


H 


H 


H 


(CH2)6CONHC2H5 


H 


H 


H 


H 


{CHgjeCONHCioHgi 


H 


H 


H 


H 


(CH2)7CONHCH3 


H 


H 


H 


H 


(CHgjyCONHCgHg 


H 


H 


H 


H 


(CH2)7CONHC8Hi7 


H 


H 


H 


H 


(CH2)8CONHCH3 


H 


H 


H 


H 


(CH2)8CONHC2H5 


H 


H 


H 


H 


(CH2)8CONHC7Hi5 


H 


H 


H 


H 


(CHgjgCONHCHg 


H 


H 


H 


H 


(CHajgCONHCaHg 


H 


H 


H 


H 


_(CH2)9CONHC6Hi3 


H 


H 


H 


. H 


(CH2)ioCONHCH3 


H 


H 


H 


H 


{CH2)ioCONHC2H5 


H 


H 


H 


H 


(CH2)ioCONHC5Hii 


H 


H 


H 


H 


(CH2)iiCONHCH3 


H 


H 


H 


H 


(CH2)iiCONHC2H5 


H 


H 


H 


H 


(CH2)iiCONHC4H9 


H 


H 


H 


H 


(CH2)i7CONHCH3 


H 


H 


H 


H 


(CH2)8CH(CeHi 7)CONHC2H6 


H 


H 


H 


H 


(CH2)i7CONHCioH2i 


H 


H 


H 


H. 


(CH2)i9CONHCH3 


H 


H 


H 


H 


(CH2)i9CONHC2H5 


H 


H 


H 


H 


(CH2)i9CONHCioH2i 


H 


H 


H 


H 


(CH2)29CONHCH3 


H 


H 


H 


H 


(CH2)29CONHC2H5 


H 


H 


H 


H 


(CH2)29CONHCioH2i 


H 


H 


H 


H 


CH2NO2 


H 


H 


H 


H 


(CH2)2N02 


H 


H 


H 


H 


(CH2)3N02 


H 


H 


H 


. H 


(CH2)4N02 


H 


H 


H 


H 


(CH2)5N02 


H 


H 


H 


H 


(CH2)6N02 


H 


H 


H 


H 


(CH2)7N02 


H 


H 


H 


H 


(CH2)8N02 • 


H 


H 


H 


H 


(CH2)9N02 


H 


H 


H 


H 


(CH2)ioN02 


H 


H 


H 


H 


(CH2)4CH(C6Hi3)N02 


H 


H 


H 


H 


(CH2)i7N02 


H 


H 


H 


H 


(CH2)i9N02 


H 


H 


H 


H 


(CH2)29N02 


H 


H 


H 


H 


CH2CI 


H 


H 


H 


H 


(CH2)2CI 


H 


H 


H 


H 


(CH2)3CI 


H 


H 


H 


H 


(CH2)4CI 


H 


H 


H 


H 



33 



EP 0 627 406 B1 



(continued) 





R2 


R3 


R4 


R5 


(CH2)5CI 


H 


H 


H 


H 


(CHgjeCI 


H 


H 


H 


H 


(CH2)7CI 


H 


H 


H 


H 


(CH2)8CI 


H 


H 


H 


H 


(CH2)9CI 


H 


H 


H 


H 


(CH2)ioCI 


H 


H 


H 


H 


(CH2)iiCI 


H 


H 


H 


H 


(CH2)i7CI 


H 


H 


H 


H 


(CH2)i9CI 


H 


H 


H 


H 


(CH2)29CI 


H 


H 


H 


H 


CH2Br 


H 


H 


H 


H 


(CH2)2Br 


H 


H 


H 


H 


(CHo)3Br 


H 


H 


H 


H 


(CH2)4Br 


H 


H 


H 


H 


(CH2)6Br 


H 


H 


H 


H 


(CH2)6Br 


H 


H 


H 


H 


(CH2)7Br 


H 


H 


H 


H 


(CH2)8Br 


H 


H 


H 


H 


(CHoioCrlBrCftHi o 

^ 4m* A V 1 W 


H 


H 


H 


H 


(CH2)ioBr 


H 


H 


H 


H 


(CH2)iiBr 


H 


H 


H 


H 


(CH2)i7Br 


H 


H 


H 


H 


(CH2).9Br 


H 


H 


H 


H 




H 


H 


H 


H 


CH2F 


H 


H 


H 


H 


(CH2)2F 


H 


H 


H 


H 


(CH2)3F 


H 


H 


H 


H 


(CH2)4F 


H 


H 


H 


H 


(CH2)5F 


H 


H 


H 


H 


(CH2)6F 


H 


H 


H 


H 


(CH2)7F 


H 


H 


H 


H 


(CH2)8F 


H 


H 


H 


H 


(CH2)9F 


H 


H 


H 


H 


(CH2)ioF 


H 


H 


H 


H 


(CH2)iiF 


H 


H 


H 


H 


(CH2)iif 


COCHg 


H 


COCH3 


COCH3 


(CH2)i2F 


H 


H 


H 


H 


(CH2)i2F 


COCHq 


H 


COCH3 


COCH3 


{CH2)3CHFC7His 


H 


H 


H 


H 


(CH2)i3F 


H 


H 


H 


H 


(CH2)i3F 


COCH3 


H 


COCH3 


COCH3 


(CH2)i2CHF2 


H 


H 


H 


H 


(CH2)i 2CHF2 


COCH3 


H 


COCH3 


COCH3 


(CH2)i2CF3 


H 


H 


H 


H 


(CH2)i 2CF3 


COCH3 


H 


COCH3 


COCHg 


(CH2)i4F 


H 


H 


H 


H 


(CH2)i4F 


COCH3 


H 


CCX^Hg 


COCH3 


(CH2)i7F 


H 


H 


H 


H 


(CH2)i9F 


H 


H 


H 


H 



34 



EP 0 627 406 B1 



(cx>ntinued) 





R2 


R3 




R5 


(CH2)29F 


H 


H 


H 


H 


CH20CH3 


H 


H 


H 


H 


CH20C2Hg 


H 


H 


H 


H 


CH2OC1 5H31 


H 


H 


H 


H 


(CH2)20CH3 


H 


H 


H 


H 


(CH2)20C2H5 


H 


H 


H 


H 


(CH2)20Ci5H3i 


H 


H 


H 


H 


(CH2)30CH3 


H 


H 


H 


H 


(CH2)30C2H5 


H 


H 


H 


H 


(CH2)30C^3H27 


H 


H 


H 


H 


(CH2)40CH3 


H 


H 


H 


H 


(CH2)40C2H5 


H 


H 


H 


H 


(^^2)400^2^^25 


H 


H 


H 


H 


(CH2)50C8Hi7 


H 


H 


H 


H 


(CH2)50C8Hi7 


COCH3 


H 


COCHa 


COCH3 


(CH2)50CiiH23 


H 


H 


H 


H 


(CH2)60C7Hi5 


H 


H 


H 


H 


(CH2)60C7Hi5 


COCH3 


H 


COCH3 


COCH3 


(CH2)60CioH2i 


H 


H 


H 


H 


(CH2)70CeH^3 


H 


H 


H 


H 


(CH2)70C6H^3 


COCH3 


H 


COCH3 


COCH3 


(CH2)70C9Hi9 


H 


H 


H 


H 


(CH2)80C5H„ 


H 


H 


H 


H 


(CH2)80C5Hii 


COCH3 


H 


COCH3 


COCHg 


(CH2)80CbHi7 


H 


H 


H 


H 


(CH2)90C7Hi5 


H 


H 


H 


H 


(CH2)io0^6^13 


H 


H 


H 


H 


(CH2)iiOC5H^^ 


H 


H 


H 


H 


(CH2)i20C4H9 


H 


H 


H 


H 


(CH2)t30C3H7 


H 


H 


H 


H 


(CH2)t40C2H5 


H 


H 


H 


H 


(CH2)i50CH3 


H 


H 


H 


H 


CH20CH2CH=CH2 


H 


H 


H 


H 


(CH2)20CH2CH=CH2 


H 


H 


H 


H 


(CH2)30CH2CH=CH2 


H 


H 


H 


H 


(CH2)90CH2CH=CH2 


H 


H 


H 


H 


(CH2)i30CH2CH=CH2 


H 


H 


H 


H 


CH20CH2CH=CHCH3 


H 


H 


H 


H 


(CH2)20CH2CH=:CHCH3 


H 


H 


H 


H 


(CH2)30CH2CH=CHCH3 


H 


H 


H 


H 


(CH2)90CH2CH=CHCH3 


H 


H 


H 


H 


(CH2)i 2OC H2C H=CHC Hg 


H 


H 


H 


H 


CH20CH2CH=CHC7Hi5 


H 


H 


H 


H 


(CH2)20CH2CH=CHC7Hi5 


H 


H 


H 


H 


(CH2)30CH2CH=CHC7Hi5 


H 


H 


H 


H 


(CH2)60CH2CH=CHC7Hi5 


H 


H 


H 


H 


(CH2)90CH2CH=CHC7Hi6 


H 


H 


H 


H 


CH2OCH2CSCH 


H 


H 


H 


H 


(CH2)20CH2C=CH 


H 


H 


H 


H 



35 



EP 0 627 406 B1 



(continued) 





R2 


R3 


R4 


R5 


(CH2)30CH2C=CH 


H . 


H 


H 


H 


(CH2)90CH2C=CH 


H 


H 


H 


H 


(CH2)iiCH(CH)OCH2C^CH 


H 


H 


H 


H 


CH20CH2C^CCH3 


H 


H 


H 


H 


(CH2)20CH2C=CCH3 


H 


H 


H 


H 


(CH2)30CH2C=CCH3 


H 


H 


H 


H 


(CH2)90CH2C=CCH3 


H 


H 


H 


H 


(CH2)i20CH2C=CCH3 


H 


H 


H 


H 


CH20CH2C= CC7H15 


H 


H 


H 


H 


(CH2)20CH2C=CC7His 


H 


H 


H 


H 


(CH2)30CH2C^CC7Hi5 


H 


H 


H 


H 


(CH2)60CH2C=CC7Hi5 


H 


H 


H 


H 


(CH2)gOCH2C=CC7Hig 


H 


H 


H 


H 


CH20CH2CgHg 


H 


H 


H 


H 


CH20(CH2)2C6H5 


H 


H 


H 


H 


CH20(CH2)3C6H5 


H 


H 


H 


H 


(CH2)20CH2CgHg 


H 


H 


H 


. H 


(CH2)20(CH2)2CeH5 


H 


H 


H 


H 


(C^2)2^(^ '"'2)3^6^5 


H 


H 


H 


H 


(CH2)30CH2CgH5 


H 


H 


H 


H 


(CH2)30(CH2)2C6H5 


H 


H 


H 


H 


(CH2)30(CH2)3CeH5 


H 


H 


H 


H 


(CH2)40CH2CgH5 


H 


H 


H 


H 


(CH2)40(CH2)2C6H5 


H 


H 


H 


H 


(CH2)40(CH2)3CeH6 


H 


H 


H 


H 


(CH2)50(CH2)2C6H5 


H 


H 


H 


H. 


(CH2)50(CH2)3C6H5 


H 


H 


H 


H 


(CH2)50(CH2)3C6H5 


COCHg 


H 


COCH3 


COCH3 


(C^H2)60(CH2)2CeH5 


H 


H 


H 


H 


(CH2)70CH2CgHg 


H 


H 


H 


H 


(CH2)70CH2CgH5 


COCH3 


H 


COCH3 


COCH3 


(CH2)70(CH2)2C6H5 


H 


H 


H 


H 


(CH2)80(CH2)2CeH5 


H 


H 


H 


H 


(CH2)90(CH2)2C6H5 


H 


H 


H 


H 


(CH2)i 00(^1^2)2^6*^5 


H 


H 


H 


H 


(CH2)i-|0(CH2}2C6^6 


H 


H 


H 


H 


(CH2)i 20(^'^2)2^6^5 


H 


H 


H 


H 


(CH2)8CH(C4H9)0(CH2)2C6H6 


H 


H 


H 


H 


(CH2)-i40(CH2)2CeH5 


H 


H 


H 


H 


(CH2)-|50(CH2)2C6H5 


H 


H 


H 


H 


^17^36 


CH3 


H 


H 


H 


^17^36 


CH3 


CH3 


H 


H 


C17H36 


C18H37 


H 


H 


H 


^17^36 


^18^37 


C18H37 


H 


H 


^17^36 


COCHg 


H 


H 


H 


C17H36 


COC1 7H3g 


H 


H 


H 


CH2CeH5 


H 


H 


H 


H 


CH2CgHg 


COCHg 


H 


COCH3 


COCH3 


CH(CH3)C6H5 


H 


H 


H 


H 



36 



EP 0 627 406 B1 



(continued) 





R2 .: 


R3 


R4 


R5 


CH^CHCgHg 


H 


H 


H 


H 


CH=CHCgHg 


COCH3 


H 


COCHg 


COCH3 


C^CCgHs 


H 


H 


H 


H 


CsCCgHs 


COCH3 


H 


COCH3 


COCH3 


(CH2)3CgH5 


H 


H 


H 


H 


CH2CH(CH2)CgHg 


H 


H 


H 


H 


CH2CH(CH3jCgHg 


COCHg 


H 


COCH3 


COCH3 


(CH2)4CgH5 


H 


H 


H 


H 


(CH2)5CgH5 


H 


H 


H 


H 


(CH2)5CgH5 


COCH3 


H 


COCHa 


COCH3 


(CH2)gCgH5 


H 


H 


H 


H 


(CH2)7CgH5 


H 


H 


H 


H 


(CH2)8CgH5 


H 


H 


H 


H 


(CH2)gCgH5 


H 


H 


H 


H 


(CH2)gCgHg 


COCHg 


H 


GOCH3 


COCH3 


(CH2)9CgH-|-| 


H 


H 


H 


. H 


(CH2)^-|CgH5 


H 


H 


H 


H 


(CH2)i2^6^S 


H 


H 


H 


H 


(^^2)12^6^5 


COCH3 


H 


COCH3 


COCH3 


(CH2)-i3CeH5 


H 


H 


H 


H 


(CH2)-i5CgH5 


H 


H 


H 


H 


(CH2)i7CgH5 


H 


H 


H 


H 


(CH2)i9CgH5 


H 


H 


H 


H 


(CH2)29CgH5 


H 


H 


H 


H 


CgH4-3-C H3 


H 


H 


H 


H. 


C6H4-4-CH3 


H 


H 


H 


H 


CgH4-3-C2H5 


H 


H 


H 


H 


CgH4*4-C2H5 


H 


H 


H 


H 


CgH4-3-C3H7 


H 


H 


H 


H 


CgH4-2-C3H7 


H 


H 


H 


H 


CgH4-4-C3H7 


H 


H 


H 


H 


CgH4-3-C4H9 


H 


H 


H 


H 


CgH4-4-C4H9 


H 


H 


H 


H 


CgH4-3-CgH^3 


H 


H 


H 


H 


CgH4-4-C9Hi9 


H 


H 


H 


H 


CeH4-4-C9HiQ 


COCH3 


H 


COCH3 


COCH3 


CgH 1 o"3-CgH-| 3 


H 


H 


H 


H 


CgH4-4-CgH-,3 


H 


H 


H 


H 


CgH4-3-C^0^^21 


H 


H 


H 


H 


CgH4-4-Ci0^2i 


H 


H 


H 


H 


CgH4-3-C^ 2*^25 


H 


H 


H 


H 


C6H4-40i2H2s 


H 


H 


H 


H 


CgH4-3-C2oH4i 


H 


H 


H 


H 


CgH4-4-C2oH4i 


H 


H 


H 


H 


CH20gH4"3-CH3 


H 


H 


H 


H 


CH2CgH4-4-CH3 


H 


H 


H 


H 


CH2CgH4-3*C2Hg 


H 


H 


H 


H 


CH2CgH4-4-C2Hg 


H 


H 


H 


H 


CH2CgH4-3-C3H7 


H 


H 


H 


H 



37 



EP 0 627 406 B1 



(continued) 



R1 


1 


1 R3 


1 R4 


1 1 


CH2CgH4-4-C3H'7 


H 


H 


H 


H 


CH2CgH4-3-C4Hg 


H 


H 


H 


H 


CH2CgH4-4-C4Hg 


H 


H 


H 


H 


CH2CgH4-3-C6Hi 3 


H 


H 


H 


H 


CH2CgH4-2-C4.Hg 


H 


H 


H 


H 


CH2CgH4-2-CeH^ 3 


H 


H 


H 


H 


CH2CgH4-4-C6Hi 3 


H 


H 


H 


H 


CH2C6H4-4-(CH2)3CH(CH3)2 


H 


H 


H 


H 


CH2C6H4-4-(CH2)3CH(CH3)2 


COCH3 


H 


COCH3 


COCH3 


CH2CeH4-4-C7Hi 5 


H 


H 


H 


H 


CH2CgH4-4-C7H^ 6 


COCH3 


H 


COCH3 


COCH3 


CH2CgH4-4-C3H^ 7 


H 


H 


H 


1 w 1 

H 


CH2CgH4-4-C8H-, 7 


COCH3 


H 


H 


H 


CH2C6H4-4-C3H-1 7 


COCH3 


H 


COCH3 


COCHg 


CH2O6H4-4-C8H17 




CH3 


H 


1 1 

H 


CH2CeH4-2-C8Hi 7 


H 


H 


H 


H 


CH2CgH4-2-C3H^ 7 


COCH3 


H 


COCHg 


COCH3 

1 w 1 


CH2CgH4-3-C8Hi 7 


H 


H 


1 

H 


H 


CH2C3H4-3-C3H-^ 7 


COCHg 


H 


COCH3 

1 w 


COCHg 




H 


H 


H 


H 


CH2C0H4-4-C-1 QH21 


H 


H 


H 


H 


CH2CgH4-3"C-| 2^2S 


H 


H 


H 


H 


CH2C3H4-4-C^2^25 


H 


H 


H 


H 


CH2C3H4-4-Ci 2*^25 


COCHg 


H 


COCH3 


COCHg 

w 1 


CH2CgH4-3-C2oH4i 


H 


H 


H 1 


H 


CH2CeH4-4-C2oH4i 


H 


H 




H 


(CH2)2CgH4-3-CH3 


H 1 


H 


H 


H 


(CH2)2C6H4-4-CH3 


H 


H 


H 


H 


(CH2)2CgH4-3-C2H5 


H 


H 


H 


H 


(CH2)2C7Hl 2~3-C2Hg 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)2CgH4-3-C3H7 


H 


H 


H 


H 


(CH2)2CgH4-4-C3H7 


H 


H 


H 


H 


{CH2)2CgH4-3-C4H9 


H 


H 


H 


H 


(CH2)2CgH4-4-C4Hg 


H 


H 


H 


H 


(CH2)2CgH4-3-CgHi 3 


H 


H 


H 


H 


(CH2)20eH4-4-CeHi3 1 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)2CgH^Q-4-C7H-,5 1 


COCH3 


H 


COCH3 


COCH3 


(CH2)2CgH4-4-C7H^5 1 


H 


H 


H 


H 


(CH2)2CgH4-4-C7H-, 5 


COCH3 


H 


COCH3 


COCHg 


(CH2)2CgH4-3-C^0^21 1 


H 


H 


H 


H 


(^1^2)2^6^4 "^'^1 0*^21 1 


H 


H 


H 


H 


(CH2)2CgH4-4-Ci-, H23 


H 


H 


H 


H 


(CH2)2CgH4-4-Cn H23 


COCH3 


H 


COCH3 


COCH3 


(CH2)2CgH4-3-Ci2H25 1 


H 


H 


H 


H 


(CH2)2C6H4-4-Ci 2'^26 


H 


H 


H 


H 


(CH2)2^6'^4"3"^2o'^41 1 


H 


H 


H 


H 


(CH2)2CgH4-4-C2oH4^ 1 


H 


H 1 


H 1 


H 1 
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R1 


R2 


R3 




R5 


(CH2)3C6H4-3-CH3 


H 


H 


H 


H 


(CH2)3C6H4-4-CH3 


H 


H 


H 


H 


(CH2)3C6H4-3-C2H5 


H 


H 


H 


H 


(CH2)3C6H4-4-C2H5 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)3C6H4-4-C3H7 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)3C6Ht o'4-C4H9 


H 


H 


H 


H 


(^^2)3^6^1 0'^'^4^9 


COCH3 


H 


COCH3 


COCH3 


(CH2)3^6^4"^"^4^9 


H 


H 


H 


H 


(CH2)3CeH4-4-C4H9 


COCH3 


H 


COCH3 


COCH3 


(CH2)3CeH4-3-CgH^ 3 


H 


H 


H 


H 


(CH2)3CeH4-4-CeHi 3 


H 


H 


H 


H 


(CH2)3CgH4-4-CeH^ 3 


COCH3 


H 


COCHg 


COCH3 


(CH2)3CgH4-4-C3Hi 7 


H 


H 


H 


H 


(CH2)3C6H4-4-C3H^ 7 


COCH3 


H 


COCH3 


COCH3 


(CH2)3CgH4-3-C-|QH2i 


H 


H 


H 


H 


(CH2)3CeH4-4-Cio'~'2i 


H 


H 


H 


H 


(CH2)3C6H4-2-CioH2i 


H 


H 


H 


H 


(CH2)3CgH4-3-Ci2H2S 


H 


H 


H 


H 


(CH2)3CgH4-4-Ci2H25 


H 


H 


H 


H 


(CH2)3C6H4-3-C2oH4i 


H 


H 


H 


H 


(CH2)3CgH4-4-C2oH4i 


H 


H 


H 


H 


(CH2)4CgH4-3-CH3 


H 


H 


H 


H 


(CH2)4C6H4-4-CH3 


H 


H 


H 


H. 


(CH2)4CgH4-3-C2H5 


H 


H 


H 


H 


(CH2)4C6H4-4-C2H5 


H 


H 


H 


H 


(C~'2)4^6^4"3"^3'^7 


H 


H 


H 


H 


CH2CH=CHCH2CgH4-3-C3H'7 


H 


H 


H 


H 


(CH2)4CgH4-4-C3H7 


H 


H 


H 


H 


(CH2)40gH4-3-C4Hg 


H 


H 


H 


H 


(CH2)4C6H4-4<;4H9 


H 


H 


H 


H 


{CH2)4CgH4-3-CgHi 3 


H 


H 


H 


H 


(CH2)4CgH4-4-CeHi 3 


H 


H 


H 


H 


(CH2)4CgH4-3-C-,QH2i 


H 


H 


H 


H 


{CH2)4CgH4-4-C,oH2i 


H 


H 


H 


H 


(CH2)4CgH4-2-Ci2H26 


H 


H 


H 


H 


(CH2)4CgH4-3-C^ 21^25 


H 


H 


H 


H 


(CH2)4CgH4-4-C^2'^25 


H 


H 


H 


H 


(CH2)4CgHi 0"^"Cl2^2S 


H 


H 


H 


H 


(CH2)4CgH4-3-C2o'~'41 


H 


H 


H 


H 


(CH2)4CgH4-4-C2o'^41 


H 


H 


H 


H 


(CH2)5CgH4-3-CH3 


H 


H 


H 


H 


(CH2)5C6H4-4-CH3 


H 


H 


H 


H 


(CH2)6CgH4-3-C2H5 


H 


H 


H 


H 


(CH2)5C6H4.4.C2H5 


H 


H 


H 


H 


(CH2)5CgH4-3-C3H7 


H 


H 


H 


H 


(CH2)sC6H4-4-C3H7 


H 


H 


H 


H 


(CH2)5CgH4-3-C4H9 


H 


H 


H 


H 
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R2 


R3 


R4 


R5 


(CH2)6C6H4-4-C4H9 


H 


H 


H 


H 


(CH2)5CeH44-C4H9 


COCHa 


H 


COCH3 


COCHg 


(CH2)5C6H4-2-C6H^ 3 


H 


H 


H 


H 


(C^2)5^6'^4'^"^6'^1 3 


H 


H 


H 


H 


(CH2)5CgH4-4-CeHi 3 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)5C6H4-4-Cio'^21 


H 


H 


H 


H 


(CH2)6CgHTo-4-C^o'~'2i 


H 


H 


H 


H 


(CH2)5CgH4-3-Ci2H26 


H 


H 


H 


H 


(CH2)5C6H4-4-Ci 2*^25 


H 


H 


H 


H 


(CH2)5CeH4-3-C20*^4l 


H 


H 


H 


H 


(CH2)5CgH4-4-C2oH4-, 


H 


H 


H 


H 


(CH2)7C6H4-3-C7Hi 5 


H 


H 


H 


H 


(CH2)7CgH4-4-C6H^ 3 


H 


H 


H 


H 


(CH2)7C6H4-4-C2H5 


H 


H 


H 


H 


(CH2)7C6H4-4-C2H5 


COCH3 


H 


COCHa 


COCH3 


(CH2)7C6H4-4-C6H-| 3 


H 


H 


H 


H 


(CH2)7C6H4-4-CgH^ 3 


COCH3 


H 


COCH3 


COCH3 


(CH2)2CH=C(C3H7)C6H^Q-4-CeH-| 3 


H 


H 


H 


H 


(CH2)9CeH4-3-C5Hii 


H 


H 


H 


H 


(CH2)9C6H4-4-C4H9 


H 


H 


H 


H 


(CH2)ii C6H4-3-C3H7 


H 


H 


H 


H 


(CH2)iiCeH4-4-C2H5 


H 


H 


H 


H 


(CH2)i 3CgH4-3-CH3 


H 


H 


H 


H 


CgH4-3-C H=C H2 


H 


H 


H 


H 


C6H4-4-CH=CH2 


H 


H 


H 


H 


CH2CgH4-3'CH=CH2 


H 


H 


H 


H 


CH2CgH4-4-CH=CH2 


H 


H 


H 


H 


CH2CgH4''3-CH=CHCH3 


H 


H 


H 


H 


CH2CgH4-4-CH=CHCH3 


H 


H 


H 


H 


CH2CgH4-2-CH=CHCH3 


H 


H 


H 


H 


CH2CgH4-3-CH=CHCgH^ 7 


H 


H 


H 


H 


CH2CgH4-4-CH=CHCgH-j7 


H 


H 


H 


H 


(CH2)2CgH4-3-CH=CH2 


H 


H 


H 


H 


(CH2)2C6H4-4-CH=:CH2 


H 


H 


H 


H 


(CH2)2CgH4-3-CH=CHCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-CH=CHCH3 


H 


H 


H 


H 




1 1 

H 


H 


H 


H 


(CH2)2C6^4"^~^^~^^^8^1 7 


H 


H 


H 


H 


(CH2)2C6H4-4-CH=CHCeHi7 


H 


H 


H 


H 


( C H2) 3Cg H4 - 3-C H =C H2 


H 


H 


H 


H 


(CH2)3C6H4-4-CH=CH2 


H 


H 


H 


H 


(CH2)3CgH4-3-CH=CHCH3 


H 


H 


H 


H 


(CH2)3C6H4-4-CH=CHCH3 


H 


H 


H 


H 


(CH2)3CgH4-3-CH=CHCQHi7 


H 


H 


H 


H 


(CH2)3C6H4-4-CH=CHCeHi 7 


H 


H 


H 


H 


CH2CH{CH3)C6H4-4-CH=CHC8H^7 


H 


H 


H 


H 


(CH2)4C6H4-3-CH=CH2 


H 


H 


H 


H 


(CH2)4C6H4-4-CH=CH2 


H 


H 


H 


H 
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R2 


R3 


R4 


R5 


(CH2)4CeH4-3-CH=CHCH3 


H 


H 


H 


H 


(CH2)4C6H4-4-CH=CHCH3 


H 


H 


H 


H 


(CH2)4CgH4-2-CH=CHCQH^'7 


H 


H 


H 


H 


(CH2)4CgH4-3-CH=CHCQHi'7 


H 


H 


. H 


H 


CH2CH(C2Hg)C5HQ*3*CH=CHCQHi 7 


H 


H 


H 


H 


(CH2)4C6H4.4.CH=CHC8Hi 7 


H 


H 


H 


H 


CH=CH(CH2)2C6H4-4-CH=CHC8Hi7 


H 


H 


H 


H 


(CH2)5CgH4-3-CH=CH2 


H 


H 


H 


H 


(CH2)5C6H4-4CH=CH2 


H 


H 


H 


H 


(CH2)5C6H4-3-CH=CHCH3 


H 


H 


H 


H 


(CH2)5C6H4-4-CH=CHCH3 


H 


H 


H 


H 


(CH2)5CgH4-3-CH=CHCQH^7 


H 


H 


H 


H 


(CH2)5C6H4-4-(CH2)4CH=CHC4H9 


H 


H 


H 


H 


(CH2)7CgH4-3-CH=CH2 


H 


H 


H 


H 


(CH2)7C6H4-4-CH=CH2 


H 


H 


H 


H 


(CH2)7"CgHi Q-3~CH=CHCH3 


H 


H 


H 


H 


(CH2)7CgH4-3-C H2C H=C H2 


H 


H 


H 


H 


(CH2)7C6H4-4-CH=CHCH3 


H 


H 


H 


H 


(CH2)7C6H4-3-(CH2)4CH=CHC4H9 


H 


H 


H 


H 


(CH2)7C6H4-4-(CH2)6CH=CHC2H5 


H 


H 


H 


H 


CgH4-3-Cs CH 


H 


H 


H 


H 


CgH4-4-CsCH . 


H 


H 


H 


H 


CgHio-4-C=CH 


H 


H 


H 


H 


GH2CgH4-3-C— CH 


H 


H 


H 


H 


CH2C6H4-4-C=CH 


H 


H 


H 


H 


C H2CgH4-3-Cs CC H3 


H 


H 


H 


H 


CH2CgH4-4-CsCCH3 


H 


H 


H 


H 


CH2CgH4~3~(CH2)gC=CC2H5 


H 


H 


H 


H 


CH2CgH4-4-(CH2)3C— CCgH-|^ 


H 


H 


H 


H 


CH2CgH4-2-(CH2)3CsBCCgH^^ 


H 


H 


H 


H 


CH2C6H,o-4-(CH2)3CsCC5Hii 


H 


H 


H 


H 


(CH2)2CgH4-3-C^CH 


H 


H 


H 


H 


(CH2)2C6H4-4-C=CH 


H 


H 


H 


H 


(CH2)2CgH4-3-C— CCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-C^CCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-(CH2)2CsCCH3 


H 


H 


H 


H 


(CH2)2CgH4 -3-(C H2)qO^ CC5H 1 1 


H 


H 


H 


H 


(CH2)2CgH4'3'"C^CGgHi 7 


H 


H 


H 


H 


(CH2)3CgH4-3-C— CH 


H 


H 


H 


H 


(CH2)3CgH4-4-C=CH 


H 


H 


H 


H 


(CH2)3CgH4-3-C^CCH3 


H 


H 


H 


H 


CH(C2Hs)C6H4-4-C= CCH3 


H 


H 


H 


H 


(CH2)3CgH4-3-(CH2)4CsCC4H9 


H 


H 


H 


H 


(CH2)3CgH4-2-C=CC8H-, 7 


H 


H 


H 


H 


CH2CH(CH3)CgHio*2-(CH2)3C=CC5Hii 


H 


H 


H 


H 


(C H2)3CgH4 -4-C = CCgH ^ 7 


H 


H 


H 


H 


CH2CH(CH3)C6Hio-4-(CH2)3C=CC5Hii 


H 


H 


H 


H 


(CH2)4CgH4-3-CsCH 


H 


H 


H 


H 


(CH2)4C6H4-4-C=CH 


H 


H 


H 


H 



41 



EP 0 627 406 B1 



(continued) 



R1 


R2 


R3 




R5 


(CH2)4CgH4-3-C— CCH3 


H 


H 


H 


H 


(CH2)4C4H4-4-CH2C=CH 


H 


H 


H 


H 


(CH2)4CgH4-3-C— CCgHi7 


H 


H 


H 


H 


(CH2)4C6H4-4-(CH2)8C=CH 


H 


H 


H 


H 


(CH2)4C5H84-(CH2)8C^CH 


H 


H 


H 


H 


CH2CH=CHCH2C5H8-4-(CH2)eC =CH 


H 


H 


H 


H 


(CH2)5C6H4-3-C=CH 


H 


H 


H 


H 


(CH2)5C6H4-4-C=CH 


H 


H 


H 


H 


(CH2)sC6H4-2-C=CH 


H 


H 


H 


H 


(CH2)5C6H4-2-C=CH 


COCH3 


H 


COCH3 


COCHa 


(CH2)5CgH4-3-C H2C= CH 


H 


H 


H 


H 


(CH2)cC6H4-4-C=CCH3 


H 


H 


H 


H 


(CHo)pCH(CoHc)C6H4^-3-(CHo)oC=CC6Hi3 


H 


H 


H 


H 


(CH2)5C6H4-4-C=CC8Hi7 


H 


H 


H 


H 


(CH2)7C6H4-3-C=CH 


H 


H 


H 


H 


(CH2)7C6H4-4-C^CH 


H 


H 


H 


H 


(CHo)7C6H4-3-CH2C=CH 


H 


H 


H 


. H 


(CH2)7CgH4-3-C=CCH3 


H 


H 


H 


H 


(CH2)3CH(C3H7)C6H4-3-(CH2)5CsCC3H7 


H 


H 


H 


H 


(CH2)7C6H4-4-C=CCeHi7 


H 


H 


H 


H 


(CH2)7C8Hi2-4-(CH2)4C=CC4H9 


H 


H 


H 


H 


C=C(CH2)3CH(CH3)C6H4-4-C=CC8Hi7 


H 


H 


H 


H 




H 


H 


H 


H 


C6H4-4-OCH3 


H 


H 


H 


H 


CgH4-3'OC2H5 


H 


H 


H 


H 


C6H4-4-OC2H5 


H 


H 


H 


H. 




H 


H 


H 


H 


C6H4-4-OC3H7 


H 


H 


H 


H 


CgH4-3-OC4Hg 


H 


H 


H 


H 


C6H4-2-OC4Hg 


H 


H 


H 


H 




H 


H 


H 


H 


C6H4-4-OC4H9 


H 


H 


H 


H 


CgH^-S-OCgH-ia 


H 


H 


H 


H 


C6H4-4-OCgHi3 


H 


H 


H 


H 


CgH4-4-OC8Hi7 


H 


H 


H 


H 


CgH4-4-OC8Hi7 


COCH3 


H 


COCH3 


COCH3 


CgH4-3-OC-| 0H21 


H 


H 


H 


H 


CgH4-4-OC-, oH2-| 


H 


H 


H 


H 


CgH4-4-OC-, 0H21 


COCH3 


H 


COCH3 


COCHa 


C6H4-3-OC1 2'^25 


H 


H 


H 


H 


C6H4-4-OC^ 21^25 


H 


H 


H 


H 


CgH4-3-OC2oH4i 


H 


H 


H 


H 


CgH4-4-OC2oH4i 


H 


H 


H 


H 


CH2CgH4-3~OCH3 


H 


H 


H 


H 


CH2C6H4-4-OCH3 


H 


H 


H 


H 


CH2CgH4-3-OC2H5 


H 


H 


H 


H 


CH2CgH4-4-OC2H5 


H 


H 


H 


H 


CH2CgH4-3-OC3H7 


H 


H 


H 


H 


CH2C6H4-4-OC3H7 


H 


H 


H 


H 
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R1 


R2 


R3 


R4 


R5 


CH2CQH4-2-OC4Hg 


H 


H 


H 


H 


CH2CgH4'-3-OC4Hg 


H 


H 


H 


H 


CH2C6H4-4-OC4H9 


H 


H 


H 


H 


CH2C6H4-4-OC5H11 


H 


H 


H 


H 


CH2C6H4-4-OC5H11 


COCHg 


H 


COCH3 . 


COCH3 


CH2CgH4-4-OCgH 1 3 


H 


H 


H 


H 


CH2CgH4-4-OCgHi3 


COCH3 


H 


COCH3 


COCHa 


CH2C6H4-4-OC7H15 


H 


H 


H 


H 


CH2C6H4-4-OC7H15 


COCH3 


H 


COCH3 


COCHg 


CH2C6H4-4-0(CH2)6CH=CH2 


H 


H 


H 


H 


CH2C6H4-4-0(CH2)6CH=CH2 


COCH3 


H 


CCX5H3 


COCH3 


CH2C6H4-4-OCeHi7 


H 


H 


H 


H 


CH2C6H4-4-OCeHi7 


COGH3 


H 


COCH3 


COCH3 


C H2CgH4-4-OCgH 1 g 


H 


H 


H 


H 


C H2CgH4~4-OCgH 1 g 


COCH3 


H 


COCH3 


COCHg 


CH2CgH4"3-OCgH'i3 


H 


H 


H 


. H 


CH2CgH4-4-OCgH 1 3 


H 


H 


H 


H 


CH2CgH4-3-OCi 0H21 


H 


H 


H 


H 


CH2CgH4-4-OCi 0^21 


H 


H 


H 


H 


C H2CgH4"4-OC-| "I Hgg 


H 


H 


H 


H 


CH2CgH4-4-OC.|-| H23 


COCHg 


H 


COCH3 


COCHg 


(CH2)2C6H4-3-OCH3 


H 


H 


H 


H 


(CH2)2CgH4-4-OCH3 


H 


H 


H 


H 


(CH2)2CgH4-3-OC2H5 


H 


H 


H 


H 


(CH2)2C6H4-4-OC2H5 


H 


H 


H 


H. 


(C H2)2C6^4* ^"^^3^ 7 


H 


H 


H 


H 


(CH2)2C6H4-4-OC3H7 


H 


H 


H 


H 


(CH2)2CgH4-3-OC4Hg 


H 


H 


H 


H 


(CH2)2C5Hq-3-OC4H9 


H 


H 


H 


H 


(CH2)2C6H4-4-OC4H9 


H 


H 


H 


H 


(CH2)2C6H4-3-OC6Hi3 


H 


H 


H 


H 


(CH2)2CgH4-4-OCgHi 3 


H 


H 


H 


H 


(CH2)2CgH4-4-OCgHi3 


COCH3 


H 


COCH3 


COCHg 


(CH2)2C6H4-4-OC7Hi5 


H 


H 


H 


H 


(CH2)2C6H4-40C7Hi5 


COCH3 


H 


H 


H 


(CH2)2CgH4-3-OC7H 1 5 


H 


H 


H 


H 


(CH2)2CgH4-3-OC7Hi6 


COCH3 


H 


H 


H 


(CH2)2C6H4-4-OC8H,7 


H 


H 


H 


H 


(CH2)2CgH4-4-OC8H^7 . 


COCH3 


H 


COCH3 


COCH3 


(CH2)2CgH4-3-OC^ o'~'2i 


H 


H 


H 


H 


(CH2)2CeH4-4-OC^ 0*^21 


H 


H 


H 


H 


CH=CHC6H4-4-OCi 0H21 


COCH3 


H 


CCXJHa 


COCH3 


(CH2)2CgH4-3-OC-|i H23 


COCH3 


H 


H 


. H 


(CH2)2CgH4-3-OC-,-, H23 


H 


H 


H 


H 


(CH2)2CgH4-3-OC-,-, H23 


COCH3 


H 


COCH3 


COCH3 


(^^2)2^6^4'2-OCi2H25 


H 


H 


H 


H 


(CH2)2CgH4-3-OC^2^25 


H 


H 


H 


H 


(CH2)2CgH4-4-OC^2^25 


H 


H 


H 


H 


(CH2)2CeH4-3-OC2oH4i 


H 


H 


H 


H 
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R2 


R3 


R4 


R5 


(CH2)2C6H4-4-OC2oH4-i 


H 


H 


H 


H 


(CH2)3C6H4-3-OCH3 


H 


H 


H 


H 


(CH2)3C6H4-4-OCH3 


H 


H 


H 


H 


(CH2)3CeH4-3-OC2H5 


H 


H 


H 


H 


(CH2)3C6H4-4-OC2H5 


H 


H 


H 


H 


(CH2)3C6H4-3-OC3H7 


H 


H 


H 


H 


(CH2)3C6H4-4-OC3H7 


H 


H 


H 


H 


(CH2)3C6H4-3-OC4H9 


H 


H 


H 


H 


(CH2)3C6H4-4-OC4H9 


H 


H 


H 


H 


(CH2)3CeH4-4-OC5Hii 


H 


H 


H 


H 


(CH2)3C6H4-4-OC5Hii 


COCH3 


H 


COCH3 


COCH3 


(C H2)3C6H4-3-OCeH 1 3 


H 


H 


H 


H 


(CH2)3C6H4-4-OC6Hi3 


H 


H 


H 


H 


(CH2)3C6H4-4-OC6Hi3 


COCH3 


H 


COCHq 


COCHq 


(CH2)3CeH4-3-OC^QH2i 


H 


H 


H 


H 


(CH2)3CgH4-2-OC^ 01^21 


H 


H 


H 


H 


(CH2)3C6H4-4-OCioH2i 


H 


H 


H 


H 


(CH2)3CeH4-3-OCi-| Hgo 


H 


H 


H 


H 


(CH2)3CeH4-3-OC-ii Hoo 


COCH3 


H 


COCHa 


COCH3 


(CH2)3C6H4-3-OCtoHoc 


H 


H 


H 


H 


(CH2)3C6H4-4-OC^ 2^25 


H 


H 


H 


H 


(CH2)3C6H4-3-OC2oH4-| 


H 


H 


H 


H 


(CH2)3CgH4-4-OC2oH4T 


H 


H 


H 


H 


(CH2)3CqHi4-5-OC2aH4-| 


H 


H 


H 


H 


(CH2)4C6H4-3-OCH3 


H 


H 


H 


H 


(CH2)4C6H4-4-OCH3 


H 


H 


H 


H 


(CH2)4C6H4-3-OC2H5 


H 


H 


H 


H 


(CH2)4C6H4-4-OC2H5 


H 


H 


H 


H 


(CH2)4C6H4-3-OC3H7 


H 


H 


H 


H 


(CH2)4C6H4-4-OC3H7 


H 


H 


H 


H 


(CH2)4C6H4-4-OC4H9 


H 


H 


H 


H 


(CH2)4C6H4-4-OC4H9 


COCHa 


H 


COCH^ 


COCH^ 


(CH2)4CeH4-3-OC4H9 


H 


H 


H 


H 


(CH2)4C6H4-4-OC4H9 


H 


H 


H 


H 


(CH2)4C6H4.30C6Hi3 


H 


H 


H 


H 


(CH2)4CgH^o~3"OCeHi3 


H 


H 


H 


H 


(CH2)4C6H4-4-OC6Hi3 


H 


H 


H 


H 


(CH2)4CgH4-3-OC-,oH2i 


H 


H 


H 


H 


CH2CH=CHCH2C6H4-4-OCioH2i 


H 


H 


H 


H 


(CH2)4CgH4-3-OC-j 2H25 


H 


H 


H 


H 


(CH2)4C6H4-4-OCi2H2s 


H 


H 


H 


H 


(C H2)4CeH4-3-OC2o H4-1 


H 


H 


H 


H 


(CH2)4C6H4-4-OC2oH4i 


H 


H 


H 


H 


(CH2)5C6H4-2-OCH3 


H 


H 


H 


H 


(CH2)5C6H4-3-OCH3 


H 


H 


H 


H 


(CH2)5C6H4-40CH3 


H 


H 


H 


H 


(CH2)5CeH4.30C2H5 


H 


H 


H 


H 


(CH2)5C65H4-4-OC2H5 


H 


H 


H 


H 


(CH2)5C6H4-3-OC3H7 


H 


H 


H 


H 
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R2 . 


R3 


R4 


R5 


(CH2)5C4H4-4-OC3H7 


H 


H 


H 


H 


(CH2)5CeH4.3-OC4H9 


H 


H 


H 


H 


(CH2)6C6H4-4-OC4H9 


H 


H 


H 


H 


(CH2)6C6H4-3-OC6H 1 3 


H 


H 


H 


H 


(CH2)5C6H4-4-OC6Hi3 


H 


H 


H 


H 


C=C(CH2)3CgH4-3-OCioH2i 


H 


H 


H 


H 


C^C(CH2)3CeH-,o-3-OC-|QH2i 


H 


H 


H 


H 


(CH2)5CeH4.40CioH2i 


H 


H 


H 


H 




H 


H 


H 


H 


(CH2)5C6H4-4-OCi2H2S 


H 


H 


H 


H 


(CH2)5CgH4-3-OC2oH4i 


H 


H 


H 


H 


(CH2)5CeH4-4-OC2oH4i 


H 


H 


H 


H 


(CH2)7C6H4-4-OCH3 


H 


H 


H 


H 


(CH2)7C6H4-4-OCH3 


COCH3 


H 


COCH3 


COCH3 


(CH2)7C6H4-3-OC7Hi5 


H 


H 


H 


H 


(CH2)7C6H4-4-OC6Hi3 


H 


H 


H 


. H 


(CH2)9C6H4-2-OC5Hii 


H 


H 


H 


H 


(CH2)9C6H4-3-OC5H T ^ 


H 


H 


H 


H 


(CH2)9C6H4-4^C4H9 


H 


H 


H 


H 


(CH2)ii C6H4-3-CXi3H7 


H 


H 


H 


H 


(0H2)iiC6H4-4-OC2Hs 


H 


H 


H 


H 


(CH2)i 3CeH4-3-OCH3 


H 


H 


H 


H 


C6H4-3-OCH=CH2 


H 


H 


H 


H 


C6H4-4-OCH=CH2 


H 


H 


H 


H 


CH2C6H4-3-dCH=CH2 


H 


H 


H 


H. 


CH2C6H4-4-OCH=CH2 


H 


H 


H 


H 


CH2CgH4-3-OCH2CH=CH2 


H 


H 


H 


H 


CH2C6H4-4-OCH2CH=CH2 


H 


H 


H 


H 


CH2C6H4-3-0{CH2)4CH=CHC4H9 


H 


H 


H 


H 


CH2C6H4-4-0(CH2)7CH=CHCH3 


H 


H 


H 


H 


(CH2)2C6H4-3-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)3C6H4-4-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)2C6Hi o-4-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)2C6H4-3-0(CH2)4CHz::CHC4H9 


H 


H 


H 


H 


(CH2)2C6H4-4-0(CH2)4CH=:CHC4H9 


H 


H 


H 


H 


(CH2)3C6H4-3-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)3CeH4-4-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)3CeH4-3-0(CH2)4CH=CHC4H9 


H 


H 


H 


H 


(CH2)3C6H4-4-0(CH2)6CH=CHC2H5 


H 


H 


H 


H 


(CH2)9C6H4-3-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)9C6H4-4-OCH2CH=CH2 


H 


H 


H 


H 


(CH2)9C6H4-3-0(CH2)4CH=CHC4H9 


H 


H 


H 


H 


(CH2)9C6H4-40(CH2)4CH=CHC4H9 


H 


H 


H 


. H 


C6H4-3-OC=CH 


H 


H 


H 


H 


C6H4-4-OC-CH 


H 


H 


H 


H 


CH2C6H4 -3-OC=CH 


H 


H 


H 


H 


CH2C6H4-4-OCi=CH 


H 


H 


H 


H 


CH2C6H4-3-OCH2CSCH 


H 


H 


H 


H 


CH2C6H4-4-OCH2C=CH 


H 


H 


H 


H 
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Mm 4 

R1 


R2 




R4 


R5 




CH2C6H4-3-0(CH2)4CsCC4H9 


H 


H 


H 


H 


s 


CH2C6H4-4.0(CH2)4C=CC4H9 


H 


H 


H 


H 




(CH2)2C6H4-3-OCH2C=CH 


H 


H 


H 


H 




(CH2)2C6H4-4-OCH2C=CH 


H 


H 


H 


H 




(CH2)2C5H8-2-OCH2CsCH 


H 


H 


H 


H 


10 

1 V 


(CH2)2CeH4-3-0(CH2)6C=CC2H5 


H 


H 


H 


H 


{CH2)2C6H4-4-0(CH2)4C^CC4H9 


H 


H 


H 


H 




(CH2)3C6H4-3-OCH20 =CH 


H 


H 


H 


H 




(CH2)3C6H4-4-OC HgC^ C H 


H 


H 


H 


H 




(CH2)3CeH4-3-0(CH2)2C=CCeH^3 


H 


H 


H 


H 


75 


(CH2)3C6H4-4-0(CH2)7C^CCH3 


H 


H 


H 


H 


{CH2)4C6H4-2-OCH2C=CH 


H 


H 


H 


H 




(CH2)4C6H4-3-OCH2C=CH 


H 


H 


H 


H 




(CH2)4C6H4-40CH2C=CH 


H 


H 


H 


H 




(C H2)4CgH4 -3-0( C H2)2C = CCgH -j 3 


H 


H 


H 


H 


20 


CH2CH=CHCH2C6H4-4-0(CH2)4CsCC4H9 


H 


H 


H 


H 




(CH2)5C6H4-3-OCH2CsCH 


H 


H 


H 


H 




(CH2)2CH(C2H5)C6H4-4-OCH2C=CH 


H 


H 


H 


H 




(CH2)2CH(C2H5)C6Hio-40CH2C=CH 


H 


H 


H 


H 




(CH2)5C6H4-3-0(CH2)5C-CC3H7 


H 


H 


H 


H 


26 


(CH2)5C6H4-4-0(CH2)4C^CC4H9 


H 


H 


H 


H 




(CH2)7C6H4-3-OCH2C=CH 


H 


H 


H 


H 




(CH2)7C6H4-4-OCH2C=CH 


H 


H 


H 


H 




(CH2)7C6H4.3.0(CH2)5C=CC3H7 


H 


H 


H 


H 




(CH2)2C= C(CH2)3C6H4-4-0(CH2)7C=CCH3 


H 


H 


H 


H 


(CH2)9C6H4-3-OCH2C=CH 


H 


H 


H 


H 




(CH2)9C6H4-4-0(CH2)2C=CCH3 


H 


H 


H 


H 




(CH2)5CH(C3H7)C6H4-3-0(CH2)3C=CC5Hii 


H 


H 


H 


H 




(CH2)9C6H4-4-0(CH2)6C-CC2H5 


H 


H 


H 


H 


36 


(CH2)iiC6H4-3-OCH2C=CH 


H 


H 


H 


H 


(CH2)3C= C (C H2)6C5H4-4-0(C H2)2C= CCH3 


H 


H 


H 


H 




(CH2)iiCeH4-2-0(CH2)2C=CC6Hi3 


H 


H 


H 


H 




(CH2) 1 1 CgH4-3-0(CH2)2C= C CgH 1 3 


H 


H 


H 


H 




(CH2)iiC6H4-4-0(CH2)8C^CH 


H 


H 


H 


H 


40 


(CH2)-| 3CgH4-3-0(CH2)2C= CC2Hg 


H 


H 


H 


H 




(CH2)i 3C6H4-4-0(CH2)2C= CCH3 


H 


H 


H 


H 




(CH2)4CH=CH(CH2)3C6H4-3-0(CH2)2C=CC6Hi3 


H 


H 


H 


H 




C6H4-4-OCH2CgH5 


H 


H 


H 


H 




CgH-|Q-4-OCH2CgH5 


H 


H 


H 


H 


46 


C6H4-4-0(CH2)2C6Hs 


H 


H 


H 


H 




C6Hio-4-0(CH2)2C6H5 


H 


H 


H 


H 




C6H4-2-0(CH2)4C6H6 


H 


H 


H 


H 




C6H4-4-0(CH2)4CeH6 


H 


H 


H 


H 


50 


C6H,o4-0(CH2)4CeHs 


H 


H 


H 


H 


C6H4-4-0(CH2)8C6H5 


H 


H 


H 


H 




C$Hio-4-0(CH2)i 0^6*^5 


H 


H 


H 


H 




C6H4-4-0(CH2)i2C6H6 


H 


H 


H 


H 




C6Hio-4-0(CH2)i4C6H5 


H 


H 


H 


H 


56 


(CH2)2C6H4-2-0(CH2)4C6Hg 


H 


H 


H 


H 
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R2 


R3 




R5 


(CH2)2C6H4-3-0(CH2)4C6H5 


H 


H 


H 


H 


(CH2)2C6H4-4-0(CH2)4C6Hg 


H 


H 


H 


H 


(CH2)2C6Hio-4-0(CH2)4C6H5 


H 


H 


H 


H 


(CH2)4C6H4-4-0(CH2)4C6H5 


H 


H 


H 


H 


(CH2)5CH(CH3)C6H4-4-0(CH2)4C6H5 


H 


H 


H 


H 


CH2CH=CHCH2CH(C2H5)C6H4-4-0(CH2)4C6H5 


H 


H 


H 


H 


CH2CH=CHCH2CH(C2H5)C6Hio4-0(CH2)4C6H5 


H 


H 


H 


H 


{CH2)3C^ C(CH2)2C6Hio-4.0(CH2)4C6H6 


H 


H 


H 


H 


{CH2)iiC6H4-4-0(CH2)4C6H5 


H 


H 


H 


H 


(CH2)2C6H4-4-0(CH2)5C6H5 


H 


H 


H 


H 


(CH2)2C6Hi0-4-O(CH2)6C6H5 


H 


H 


H 


H 


(CH2)4C6H4-4-0(CH2)8C6H5 


H 


H 


H 


H 


(CH2)5CH(CH3)C6H4-4-0(CH2)ioC6H5 


H 


H 


H 


H 


CH2CH=CHCH2CH(C2H5)C6H4-4-0(CH2)i2C6H5 


H 


H 


H 


H 


CH2CH=CHCH2CH(C2H5)C6Hio4-0(CH2)i3CeHB 


H 


H 


H 


H 


(CH2)3CsC(CH2)2C5Hio-4-(CH2)3CftHc 


H 


H 


H 


H 


(CH2)iiC6H4-4-(CH2)5C6H5 


H 


H 


H 


H 


C6H4-4-COCH3 


H 


H 


H 


H 


C6H10-4-COCH3 


H 


H 


H 


H 


C6H4-4-COC2HS 


H 


H 


H 


H 


CeH4-4-COC5Hii 


H 


H 


H 


H 


C6Hio-4-C007Hi5 


H 


H 


H 


H 


CeH4-4-COCi3H27 


H 


H 


H 


H 


CH2C6H4-2-COCH3 


H 


H 


H 


H 


CH2CgH^Q-2-COCH3 


H 


H 


H 


H 


CH2CgH4-3-COCH3 


H 


H 


H 


H 


C H2CgH 1 Q " 3-COC H3 


H 


H 


H 


H 


CH2C6H4-4-COCH3 


H 


H 


H 


H 


CH2C6Hio-4-COCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-COCH3 


H 


H 


H 


H 


(CH2)2CeH-4-COC6Hi 3 


H 


H 


H 


H 


(CH2)2C6H4-4-CCXJ9H-, 9 


H 


H 


H 


H 


(CH2)2C6H4-4-COC^qH2-| 


H 


H 


H 


H 


(CH2)3C6H4-4-COC3H7 


H 


H 


H 


H 


(CH2)3C6H4-4.COC9Hi9 


H 


H 


H 


H 


(CH2)3C6Hio-4-COC3H7 


H 


H 


H 


H 


(CH2)4C6H4-4-COCH3 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-COC5Hii 


H 


H 


H 


H 


CH=CHCH2CH(CH3)CeH4-3-COC5H„ 


H 


H 


H 


H 


(CH2)7C6H4-4-COOCH3 


H 


H 


H 


H 


(CH2)7C6Hi 0-4-COCH3 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hio4-COCH3 


H 


H 


H 


H 


CH2C6H4-4-COC7H16 


H 


H 


H 


H 


(CH2)9C6H4-2-COC7Hi5 


H 


H 


H 


H 


(CH2)9CgH4-3-COC7Hi5 


H 


H 


H 


H 


(CH2)9C6H4-4-COC7Hi5 


H 


H 


H 


H 


(CH2)9C8H, 4-4-COC7H, 5 


H 


H 


H 


H 


(CH2)„C6H4-4-COC3H7 


H 


H 


H 


H 


(CH2)6CH(C4H9)CeH4-4-COC2H5 


H 


H 


H 


H 
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R2 


R3 


R4 


R5 


(CH2)i3C6H4-4-COCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-COCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-COC7Hi5 


H 


H 


H 


H 


(CH2)i 4OH (C H3)C6H4-4-COCH3 


H 


H 


H 


H 


(CH2)i7C6H4-4-COC4H9 


H 


H 


H 


H 


(CH2)9C6H4-4-COC9Hi9 


H 


H 


H 


H 


(CH2)9C6H-,o-4-COC9Hi9 


H 


H 


H 


H 


{CH2)8CH(CH3)C6Hio-4-COCi3H27 


H 


H 


H 


H 


(CH2)2C6H44-COC^ 7H35 


H 


H 


H 


H 


(CH2)3C6H4-4-COCi8H37 


H 


H 


H 


H 


C6H4-4-NHCOCH3 


H 


H 


H 


H 


C6H10-4-NHCOCH3 


H 


H 


H 


H 


C6H4-4-NHCOC2H5 


H 


H 


H 


H 


C6H4-4-NHCOC5Hi, 


H 


H 


H 


H 


C6H10-4-NHCOC7H1S 


H 


H 


H 


H 


C6H4-4-NHCOC-,3H27 


H 


H 


H 


H 


CH2C6H4-4-NHCOCH3 


H 


H 


H 


. H 


CH2C6H10-4-NHCOCH3 


H 


H 


H 


H 


CH2C6H4-2-NHCOCH3 


H 


H 


H 


H 


CH2C6H4-3-NHCOCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-NHCOOH3 


H 


H 


H 


H 


(CH2)2C6H4-4-N HCOC9H1 9 


H 


H 


H 


H 


(CH2)2C6H4-4-NHCOC9Hi9 


COOC(CH3)3 


H 


H 


H 


(CH2)3CeH4-4-NHCOC3H7 


H 


H 


H 


H 


(CH2)3C6Hio-4-NHCOC3H7 


H 


H 


H 


H 


(CH2)4C6H4-4-NHCOCH3 


H 


H 


H 


H. 


(CH2)3CH(CH3)C6H4-3-NHCOC5Hii 


H 


H 


H 


H 


CH=CHCH2CH(CH3C6H4-3-NHCOC5H-ji 


H 


H 


H 


H 


(CH2)7C6H4-4-NHCOCH3 


H 


H 


H 


H 


(CH2)7C6Hio-4-NHCOCH3 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hio-4-NHCOCH3 


H 


H 


H 


H 


CH2C6H4-4-NHCOC7H1 5 


H 


H 


H 


H 


(CH2)9CeH4-4-N HCOC7H1 5 


H 


H 


H 


H 


(CH2)9CeHi4-4-NHCOC7Hi6 


H 


H 


H 


H 


(CH2)n C6H4-4-NHCOCgH7 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-NHCOC2H6 


H 


H 


H 


H 


(CH2)i 3C6H4-4-NHCC)CH3 


H 


H 


H 


H 


(CH2)ioC^CCH(CH3)C6H4-4-NHCOCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-NHCOC7Hi5 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-4-NHCOCH3 


H 


H 


H 


H 


{CHzh 7C6H4-4-NHCOC4H9 


H 


H 


H 


H 


(CH2)9C6H4-4-NHCOC9Hi9 


H 


H 


H 


H 


(CH2)9C6Hio-4-NHCOC9Hi9 


H 


H 


H 


H 


(CH2)8CH(CH3)C6H^o-4-NHCOCi3H27 


H 


H 


H 


H 


(CH2)2C6H4-4-NHCOCi7H36 


H 


H 


H 


H 


(CH2)3C6H4-4-NHCOCieH37 


H 


H 


H 


H 


C6H4-4-OCOCH3 


H 


H 


H 


H 


C6H10-4-OCOCH3 


H 


H 


H 


H 


C6H4-4-OCOC2H5 


H 


H 


H 


H 
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R1 


R2 


R3 


R4 


R5 


CeH4-2-OCOC5Hii 


H 


H 


H 


H 


C6H4-4-OCOC6H^^ 


H 


H 


H 


H 


C6Hio-4-OC07H,5 


H 


H 


H 


H 


C6H4-4-OCOC13H27 


H 


H 


H 


H 


CH2C6H4-4-OCOCH3 


H 


H 


H 


H 


CH2C6Hio-4-OCOCH3 


H 


H 


H 


H 


CH2C6H4-3-OCOCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-OCOCH3 


H 


H 


H 


H 


(CH2)3C6H4-4-OCOC3H7 


H 


H 


H 


H 


(CH2)3C6Hio-4-OCOC3H7 


H 


H 


H 


H 


(CH2)4C6H4-4-OCOCH3 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-OCOC5H^l 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-OCOC5H,l 


H 


H 


H 


H 


(CH2)7C6H4-4-OCOCH3 


H 


H 


H 


H 


(CH2)7C6Hi 0-4-OCOCH3 


H 


H 


H 


H 


CH2CsC(CH2)4C6Hio-4-OCOCH3 


H 


H 


H 


. H 


CH2C6H4-2-OCOC7H1 5 


H 


H 


H 


H 


CH2CeH4-3-OCOC7Hi5 


H 


H 


H 


H 


CH2C6H4-4-OCOC7H1 5 


H 


H 


H 


H 


(CH2)9C6H4-4-OCOC7Hi 5 


H 


H 


H 


H 


(CH2)9C8Hi4-4-OCOC7Hi5 


H 


H 


H 


H 


(CH2)ii C6H4-4-OCOC3H7 


H 


H 


H 


H 


(CH2)6CH(C4H9)CeH4-4-OCOC2H5 


H 


H 


H 


H 


(CH2)i 3C6H4-2-OCOCH3 


H 


H 


H 


H 


(CH2)i3C6H4-3-OCOCH3 


H 


H 


H 


H. 


(CHaii 3C6H4-4-OCOCH3 


H* 


H 


H 


H 


(CH2)i oC=CCH(CH3)C6H4-4-OCOCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-OCOC7Hi5 


H 


H 


H 


H 


(CHg)! 4CH (C H3)C6H4-4-OCOCH3 


H 


H 


H 


H 


(CH2)i 7C6H4-4-OCOC4H9 


H 


H 


H 


H 


(CH2)9C6H4-4-OCOC9Hi9 


H 


H 


H 


H 


(CH2)9CgHi 0-4-C)COC9Hi9 


H 


H 


H 


H 


(CH2)6CH(CH3)C6Hio-4-OCOC,3H27 


H 


H 


H 


H 


(CH2)2CeH4-4-OCOCT 7H3e 


H 


H 


H 


H 


(CH2)3CeH4-4-OCOCi8H37 


H 


H 


H 


H 


C6H4-4-COOCH3 


H 


H 


H 


H 


C6H10-4-COOCH3 


H 


H 


H 


H 


C6H4-4-COOC2H5 


H 


H 


H 


H 


C6H4-4-CCX)C4H9 


H 


H 


H 


H 


C6H10-2-COOC8H17 


H 


H 


H 


H 


CgH 1 Q-3-COOC8 H 1 7 


H 


H 


H 


H 


C6H10-4-COOC8H17 


H 


H 


H 


H 


C6H4-4-CaDCi4H29 


H 


H 


H 


H 


CH2C6H4-4-COOCH3 


H 


H 


H 


H 


CH2C6H10-4-COOCH3 


H 


H 


H 


H 


CH2C6H4-3-COOCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-COOOH3 


H 


H 


H 


H 


(CH2)3C6H4-4-COOC4Hg 


H 


H 


H 


H 


(CH2)3C6Hi 0-4-COOC4H9 


H 


H 


H 


H 
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R1 


R2 


R3 




R5 


(CH2)4C6H4-4-CCXDCHg 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-COOC6Hi 3 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-COOC6Hi3 


H 


H 


H 


H 


(CH2)7C6H4-2-COOCH3 


H 


H 


H 


H 


(CH2)7C6H4-3-COOC H3 


H 


H 


H 


H 


(CH2)7C6H4-4-COOCH3 


H 


H 


H 


H 


(CH2)7C6Hi 0-4-COOCH3 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hio-4-COOCH3 


H 


H 


H 


H 


CH2C6H4-4-COOC8H^7 


H 


H 


H 


H 


(CH2)9C6H4-4-COOC8Hi 7 


H 


H 


H 


H 


(CH2)9C8Hi4-4-COOC8Hi7 


H 


H 


H 


H 


(CH2)ii C6H4-4-COOC4H9 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-COOC3H7 


H 


H 


H 


H 


(CH2)i3C6H4-4-COOCH3 


H 


H 


H 


H 


(CH2)i oC-CCH(CH3)CeH4-4-COOCH3 


H 


H 


H 


H 


(CH2)i oC=CCH(CH3)C6H4-4-COOC8Hi7 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-4-COOCH3 


H 


H 


H 


H 


(CH2)i7C6H4-4-COOC5Hii 


H 


H 


H 


H 


(CH2)9C6H4-4-COOCioH2i 


H 


H 


H 


H 


(CH2)9C6Hi 0-4-COOC10H21 


H 


H 


H 


H 


(CH2)8CH(CH3)C6Hio-4-COOCi4H29 


H 


H 


H 


H 


(CH2)2C6H4-4-COOCi8H37 


H 


H 


H 


H 


(CH2)3CeH4-2-COOC-, 9H39 


H 


H 


H 


H 


(CH2)3C6H4-3-COOC-,gH39 


H 


H 


H 


H 


(CH2)3C6H4-4-COOCi9H39 


H 


H 


H 


H 


C6H4-4-NHCOOCH3 


H 


H 


H 


H 


CeHio-4-NHCOOCH3 


H 


H 


H 


H 


C6H4-2-NHCOOC2H5 


H 


H 


H 


H 


C6H4-3-NHCOOC2H5 


H 


H 


H 


H 


C6H4-4-NHCOOC2H5 


H 


H 


H 


H 


C6H4-4-NHCOOC4H9 


H 


H 


- H 


H 


C6Hio-4-NHCCX)C8Hi7 


H 


H 


H 


H 


CeHC4-4-NHCCX)Ci4H29 


H 


H 


H 


H 


CH2C6H4-4-NHCOOCH3 


H 


H 


H 


H 


CH2C6Hio-4-NHCOOCH3 


H 


H 


H 


H 


CH2C6H4-3-NHCOOCHg 


H 


H 


H 


H 


(CH2)2C6H4-2-NHCOOCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-NHCOOCH3 


H 


H 


H 


H 


(CH2)3CeH4-4-N HCOOC4H9 


H 


H 


H 


H 


(CH2)3C6Hio-4-NHCOOC4H9 


H 


H 


H 


H 


(CH2)4C6H4-4-NHCOOCH3 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-NHCOOC6Hi3 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-NHCOOC6Hi3 


H 


H 


H 


H 


(CH2)7C6H4-4-NHCOOCH3 


H 


H 


H 


H 


(CH2)7CeHio-4-NHCCXDCH3 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hi 0-4-NHCOOCH3 


H 


H 


H 


H 


CH2C6H4-4-NHCOOC8Hi7 


H 


H 


H 


H 


(CH2)9C6H4-4-NHCOOC8Hi7 


H 


H 


H 


H 


(CH2)9C8Hi7-4-NHCOOC8Hi7 


H 


H 


H 


H 
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R2 


R3 


R4 


R5 


(CH2)n C6H4-4-NHCOOC4H9 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-NHCOOC3H7 


H 


H 


H 


H 


(CH2)i 3C6H4-4-NHCOOCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-NHCOOCH3 


H 


H 


H 


H 


(CH2)ioCsCCH(CH3)C6H4-4-NHCOOC8Hi7 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-4-NHCOOCH3 


H 


H 


H 


H 


(CH2)i7C6H4-4.NHCCX)C5Hii 


H 


H 


H 


H 


(CH2)9C6H4-4-N HCOOC1 0H21 


H 


H 


H 


H 


(CH2)qCqH^ o-4-NHCCX)Ci 0H21 


H 


H 


H 


H 


(CH2)8CH(CH3)C6Hio-4-NHCOOCi4H29 


H 


H 


H 


H 


(CH2)2CgH4-NHCOOC-, 8H37 


H 


H 


H 


H 


(CH2)3C6H4-4-NHCOOCi9H39 


H 


H 


H 


H 


C6H4-4-NHCH3 


H 


H 


H 


H 


C6H,o4-NHCH3 


H 


H 


H 


H 


C6H4-4-NHC2H5 


H 


H 


H 


H 


C6H4-4-NHC4H9 


H 


H 


H 


H 


CeHio-4-NHCeHi7 


H 


H 


H 


H 


C6H4-4-NHC14H29 


H 


H 


H 


H 


CH2C6H4-4-NHCH3 


H 


H 


H 


H 


CH2C6Hio-4-NHCHg 


H 


H 


H 


H 


CH2C6H4-3-NHCH3 


H 


H 


H 


H 


CH2C6H4-4-N(CH3)CioH2i 


H 


H 


H 


H 


(CH2)2CeH4.4.NHCioH2i 


H 


H 


H 


H 


(CH2)3C6H4-4-NHC4H9 


H 


H 


H 


H 


(CH2)3C6Hio-4-NHC4H9 


H 


H 


H 


H 


(CH2)4C6'4-NHCH3 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-2-NHC6Hi3 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-NHC6Hi3 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-NHC6Hi3 


H 


H 


H 


H 


(CH2)7C6H4-4-NHCH3 


H 


H 


H 


H 


(CH2)7C6Hio-4-NHCH3 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hio-4-NHCH3 


H 


H 


H 


H 


CH2C6H4-4-NHCeHi7 


H 


H 


H 


H 


(CH2)9C6H4-4-NHC8Hi7 


H 


H 


H 


H 


(CH2)9C8Hi4-4-NHC8Hi7 


H 


H 


H 


H 


(CH2)iiC6H4-4-NHC4H9 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-NHC3H7 


H 


H 


H 


H 


(CH2)i3C6H4-4-NHCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-NHCH3 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-NHC8Hi7 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-4-NHCH3 


H 


H 


H 


H 


(CH2)i7C6H4-4-NHC5Hii 


H 


H 


H 


H 


(CH2)9C6H4-4-NHCioH2i 


H 


H 


H 


H 


(CH2)9C6Hio-4-NHCioH2i 


H 


H 


H 


H 


(CH2)eCH(CH3)C6Hio-4-NHC,4H29 


H 


H 


H 


H 


(CH2)2C6H4.4.NHC,8H37 


H 


H 


H 


H 


(CH2)3C6H4-4-NHCi9H39 


H 


H 


H 


H 


C6H4-4-SCH3 


H 


H 


H 


H 
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1 


1 R3 


1 R4 


1 


C6H10-4-SCH3 


H . 


H 


H 


H 


C6H4.4-SC2HS 


H 


H 


H 


H 


C6H4-4'SC4H9 


H 


H 


H 


H 


CgH-|o-4-SCBHi7 


H 


H 


H 


H 


CgH4-4-SCBH^ 7 


H 


H 


H 


H 




COCH3 


H 


H 


H 


CgH4-4-SC-j4H29 


H 


H 


H 


H 


CH2CgH4-2-SCH3 


H 


H 


H 


H 


C H2CgH4-3-SC H3 


H 


H 


H 


H 


CH2C6H4-4-SCH3 


H 


H 


H 


H 


CH2CgH^Q-4-SCH3 


H 


H 


H 


H 


CH2CgH4-4-SCyH^g 


H 


H 


H 


H 


CH2CgH4-4-SC7Hig 


COCH3 

1 w 


H 


COCHo 

1 w 


COCHo 


(CH2)2C6H4-4-SCH3 


H 


H 


H 


H 


(CH2)3CgH4-4-SC4H9 


H 


H 


H 


H 


(CH2)3CgHi o"4-SC4H9 


H 


H 


H 


H 


(CH2)4C6H4-4-SCH3 


H 


H 


H 


. H 


(CH2)3CH(CH3)CgH4-3-SCgH^3 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-SC6Hi3 


H 


H 


H 


H 


(CH2)7C6H4-4-SCH3 


H 


H ■ 


H 


H 


(CH2)7C6Hio-4-SCH3 


H 


H 


H 


H 


CH2C=C(CH2)4CgHio-4-SCH3 


H 


H 


H 


H 


CH2CgH4-4-SCQHiy 


H 


H 


H 


H 


(CH2)9C6H4-4-SCqHi 7 


H 


H 


H 


H 


(CH2)9CeHi4-4-SC8Hi7 


H 


H 


H 


H 


(CH2)iiCgH4-4-SC4H9 


H 


H 


H 


H. 


(CH2)gCH(C4H9)CgH4-4-SC3H7 


H 


H 


H j 


H 


(CH2)i3C6H4-4-SCH3 


H 


H 


H 


H 


{CH2)ioC=CCH(CH3)C6H4-4-SCH3 


H 


H 


H 


H 


(CH2)ioC^CCH(CH3)C6H4-4-SC8Hi7 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-4-SCH3 


H 


H 


H 


H 


(CH2)i7C6H4-4-SC5Hii 


H 


H 


H 


H 


(CH2)9CgH4-4-SC^ 0*^21 


H 


H 


H 


H 


(CH2)9CgH^ 0"'^"SCi 0H21 


H 


H 


H 


H 


(CH2)8CH(CH3)CeH^o-4-SCi4H29 


H 


H 


H 


H 


(CH2)206H4-4-SCi qH37 


H 


H 


H 


H 


(CH2)3CgH4-4-SCigH39 


H 


H 


H 


H 


C6H4-4-CONHCH3 


H 


H 


H 


H 


CgHio-4-CONHCH3 


H 


H 


H 


H 


C6H4-4-CONHC2H5 


H 


H 


H 


H 


C6H4-4-CONHC4H9 


H 


H 


H 


H 


C6H10-4-CONHC8H17 


H 


H 


H 


H 


C6H4-4-CONHC14H29 


H 


H 


H 


H 


CH2C6H4-4-CONHCH3 


H 


H 


H 


H 


CH2C6H10-4-CONHCH3 


H 


H 


H 


H 


CH2C6H4-2-CONHCH3 


H 


H 


H 


H 


CH2C6H4-3-CONHCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-CONHCH3 


H 


H 


H 


H 


{CH2)3CgH4-4-CONHC4H9 | 


H 1 


H 1 


H 1 


H 
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R2 


R3 


R4 


RS 


(CH2)3C6Hio'4-CONHC4H9 


H 


H 


H 


H 


(CH2)4C6H4-4-CONHCH3 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-CONHC6Hi3 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-CONHCeHi3 


H 


H 


. H 


H 


(CH2)7C6H4-4-CONHCH3 


H 


H 


H 


H 


(CH2)7CeHio-4-CONHCH3 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hto-4-CONHCH3 


H 


H 


H 


H 


CH2C6H4-4-CONHC8H17 


H 


H 


H 


H 


(CH2)9C6H4-4-CONHC8Ht7 


H 


H 


H 


H 


(CH2)9C8Hi4-4-CONHC8Hi7 . - 


H 


H 


H 


H 


(CH2)iiC6H4-4-CONHC4H9 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-CONHC3H7 


H 


H 


H 


H 


(CH2)i 3C6H4-4-CON HCH3 


H 


H 


H 


H 


(CH2)ioC^CCH(CH3)C6H4-4-CONHCH3 


H 


H 


H 


H 


(CH2)ioC2=CCH(CH3)C6H4-4-CONHC8Hi7 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-4-CONHCH3 


H 


H 


H 


H 


(CH2)i7C6H4-4-CONHC5Hii 


H 


H 


H 


H 


(CH2)9C6H4-4-CONHCioH2i 


H 


H 


H 


H 


(CH2)9C6H^ 0-4-CON HCi 0H21 


H 


H 


H 


H 


(CH2)8CH(CH3)C6Hio-4-CONHCi4H29 


H 


H 


H 


H 


(CH2)2C6H4-4-CONHCi8H37 


H 


H 


H 


H 


(CH2)3C6H4-4.CONHCi9H39 


H 


H 


H 


H 


C6H4-4-CH2Br 


H 


H 


H 


H 


CgHio-4-CH2Br 


H 


H 


H 


H 


C6H4-2-CH2Br 


H 


H 


H 


H 


Cg H "I Q^S" C H2 Br 


H 


H 


H 


H 


C6H4-4-(CH2)2F 


H 


H 


H 


H 


C6H4-3-(CH2)4CI 


H 


H 


H 


H 


C6Hio-4-(CH2)2CHFC3H7 


H 


H 


H 


H 


C6H4-4-(C H2)7C H BrCgHi 3 


H 


H 


H 


H 


CH2C6H4-4-CH2Br 


H 


H 


H 


H 


CH2CeH^ o'2-CF3 


H 


H 


H 


H 




H 


H 


H 


H 


CH2CeH^o*4-CF3 


H 


H 


H 


H 


CH2C6H4-4-CH2CI 


H 


H 


H 


H 


C H2CgH4-3"'C H 2B r 


H 


H 


H 


H 


CH2CgH4-4-(CH2)8p 


H 


H 


H 


H 


CH2CgH4-4-(CH2)8p 


COCH3 


H 


COCH3 


COCH3 


CH2CgH4-4-CF2C7Hi 5 


H 


H 


H 


H 


CH2CgH4-4-CF2C7Hi 5 


COCH3 


H 


COCH3 


COCH3 


(CH2)2C6H4-4-CH2Br 


H 


H 


H 


H 


(CH2)3C6H4-4-(CH2)4Br 


H 


H 


H 


H 


(CH2)3C6Hio-4-(CH2)4Br 


H 


H 


H 


H 


(CH2)4C6H4-4-CH2CI 


H 


H 


H 


H 


{CH2)5C6H4-3-CH2Br 


H 


H 


H 


H 


CH=CHCH2CH(CH3)CgH4-3-(CH2)2CHCIC3H7 


H 


H 


H 


H 


(CH2)7C6H4-4-CH2F 


H 


H 


H 


H 


(CH2)7C6Hio-4-CH2Br 


H 


H 


H 


H 


CH2C=C(CH2)4CgHio-4-CH2Br 


H 


H 


H 


H 
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R2 


R3 


R4 


R5 


CH2C6H4-4-(CH2)3CHFC4H9 


H 


H 


H 


H 


(CH2)9C6H4-4-(CH2)5CHCIC2Hg 


H 


H 


H 


H 


(CH2)9C8Hi4-4-(CH2)5CHCIC2H5 


H 


H 


H 


H 


(CH2)iiCgH4-3-(CH2)4CI 


H 


H 


H 


H 


(CH2)6CH(C4H9)C5H4-2-CH2CHBrCH3 


H 


H 


H 


H 


(CH2)i3C6H4-4-CH2Br 


H 


H 


H 


H 


(CHg)! qC^ CCH (C H3)CeH4-4-CH2Br 


H 


H 


H 


H 


(CH2)i oC= CCH (C H3)C6H4-3-(CH2)3CHFC4H9 


H 


H 


H 


H 


(CH2)i 4CH(C H3)C6H4-4-CH2Br 


H 


H 


H 


H 


(CH2)i 7CeH4-4-(CH2)2CHCIC2H5 


H 


H 


H 


H 


(CH2)9CgH4-3-(CH2)ioC' 


H 


H 


H 


H 


(CH2)9C6Hio4-(CH2)7CHCIC2H5 


H 


H 


H 


H 


(CH2)8CH(CH3)C6H-,Q*3-(CH2)3CHFCio^^2i 


H 


H 


H 


H 


(CH2)2C6^4'*^*(^^2)9^^''2^8^17 


H 


H 


H 


H 


(CH2)3CeH4-4-(C H2)-| sOf^ 


H 


H 


H 


H 


C6H4-4-NH2 


H 


H 


H 


H 


C6Hio-4'NH2 


H 


H 


H 


. H 


CH2C6H4-4-NH2 


H 


H 


H 


H 


CH2C6H10-4-NH2 


H 


H 


H 


H 


CH2C6H4-3-NH2 


H 


H 


H 


H 


(CH2)2C6H4-4-NH2 


H 


H 


H 


H 


(CH2)3C6H4-4-NH2 


H 


H 


H 


H 


(CH2)3C6Hio-2«NH2 


H 


H 


H 


H 


(CH2)3C6Hio-4-NH2 


H 


H 


H 


H 


(CH2)4C6H4-4-NH2 


H 


H 


H 


H 


(CH2)6CeH4-3-NH2 


H 


H 


H 


H. 


CH=CHCH2CH(CH3)C6H4-3-NH2 


H 


H 


H 


H 


(CH2)7C6H4-4-NH2 


H 


H 


H 


H 


(CH2)7C6Hio-2-NH2 


H 


H 


H 


H 


(CH2)7C6Hio-4.NH2 


H 


H 


H 


H 


CH2C-C(CH2)4C6Hi 0-4-NH2 


H 


H 


H 


H 


(CH2)9C6H4-4-NH2 


H 


H 


H 


H 


(CH2)9C8Hi4-4-NH2 


H 


H 


H 


H 


(CH2)iiC6H4-4-NH2 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-NH2 


H 


H 


H 


H 


(CH2)i3C6H4-4-NH2 


H 


H 


H 


H 


(CH2)ioC=CCH(CH3)C6H4-4-NH2 


H 


H 


H 


H 


(CH2)3CH[(CH2)6C=CC2H5]C6H4-4-NH2 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-3-NH2 


H 


H 


H 


H 


(CH2)i7C6H4«4-NH2 


H 


H 


H 


H 


CH2CH(C7H,5)C6Hio-4-NH2 


H 


H 


H 


H 


(CH2)8CH(CH3)C6Hio-4-NH2 


H 


H 


H 


H 


C6H4-4-NO2 


H 


H 


H 


H 


CeHio-4-N02 


H 


H 


H 


H 


CH2C6H4-4-NO2 


H 


H 


H 


H 


CH2C6H10-4-NO2 


H 


H 


H 


H 


CH2C6H4-3-NO2 


H 


H 


H 


H 


(CH2)2C6H4-4-N02 


H 


H 


H 


H 


(CH2)2C6H4-4-N02 


COCHa 


H 


H 


H 
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R2 .: 


R3 


R4 


R5 


(CH2)3C6H4-4-N02 


H 


H 


H 


H ' 


(CH2)3C6Hio-4-N02 


H 


H 


H 


H 


(CH2)4C6H4-4-N02 


H 


H 


H 


H 


{CH2)3CH(CH3)C6H4-3-N02 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-N02 


H 


H 


H 


H 


(CH2)7C6H4-4-N02 


H 


H 


H 


H 


(CH2)7CeHio*4.N02 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hio-4-N02 


H 


H 


H 


H 


(CH2)9C6H4-4-N02 


H 


• H 


H 


H 


(CH2)9C8Hi4-4-N02 


H 


H 


H 


H 


(CH2)iiC6H4-4-N02 


H 


H 


H 


H 


(CH2)6CH(C4H9)CeH4-4.N02 


H 


H 


H 


H 


(CH2)i3C6H4-4.N02 


H 


H 


H 


H 


(CH2)ioC^CCH{CH3)C6H4-4-N02 


H 


H 


H 


H 


(CH2)3CH[(CH2)6C=CC2H5]C6H4-4-N02 


H 


H 


H 


H 


(CH2) 1 4C = CC6H4-3-NO2 


H 


H 


H 


. H 


(CH2)i7CeH4-4-N02 


H 


H 


H 


H 


CH2CH(C7Hi5)C6Hto-4-N02 


H 


H 


H 


H 


(CH2)8CH(CH3)C6Hio-4-N02 


H 


H 


H 


H 


C6H4-4-OH 


H 


H 


H 


H 


CeHio-A-OH 


H 


H 


H 


H 


CH2C6H4-4-OH 


H 


H 


H 


H 


CH2C6H4-4-OH 


COCH3 


H 


COCH3 


COCHg 


CH2C6H10-4-OH 


H 


H 


H 


H 


CH2C6H4-3-OH 


H 


H 


H 


H. 


(CH2)2C6H4-4-OH 


H 


H 


H 


H 


(CH2)3C6H4-40H 


H 


H 


H 


H 


(CH2)3C6Hio-4-OH 


H 


H 


H 


H 


(CH2)4C6H4-4-OH 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-OH 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-OH 


H 


H 


H 


H 


(CH2)7C6H4-4-OH 


H 


H 


H 


H 


(CH2)7CeHio-4-OH 


H 


H 


H 


H 


C H2C= C (C H2)4C6H 1 0-4-OH 


H 


H 


H 


H 


(CH2)9C6H4-2-OH 


H 


H 


H 


H 


(CH2)9C6H44-OH 


H 


H 


H 


H 


(CH2)9CeHi4-4.0H 


H 


H 


H 


H 


(CH2)iiCeH4-40H 


H 


H 


H 


H 


(CH2)6CH(C4H9)CeH4-4-OH 


H 


H 


H 


H 


(CH2)i3C6H4-4-OH 


H 


H 


H 


H 


(CH2)i qC^ CCH(CH3)C6H4-4-0H 


H 


H 


H 


H 


(CH2)3CH[(CH2)6C=CC2Hs]C6H4-4-OH 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-3-OH 


H 


H 


H 


H 


(CH2)i7C6H4-4-OH 


H 


H 


H 


H 


CH2CH(C7Hi5)C6Hio-4-OH 


H 


H 


H 


H 


(CH2)8CH(CH3)CeHio4-OH 


H 


H 


H 


H 


C6H4.4-COOH 


H 


H 


H 


H 


C6H10-4-COOH 


H 


H 


H 


H 


CH2C6H4-4-COOH 


H 


H 


H 


H 
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Ri 


R2 


R3 


FH 


R5 


CH2C6H10-4-COOH 


H 


H 


H 


H 


CH2C6H4-3-COOH 


H 


H 


H 


H 


(CH2)2C6H4-4-COOH 


H 


H 


H 


H 


(CHo)3C6H4-4-COOH 


H 


H 


H 


H 


(CH2)3C6H^o-4-COOH 


H 


H 


H 


H 


(CH2)4C6H4-4-COOH 


H 


H 


H 


H 


(CHo)3CH(CH3)C6H4-3-COOH 


H 


H 


H 


H 


CH=CHCHpCH(CH3)C6H4-2-COOH 


H 


H 


H 


H 


CH=CHCH2CH(CH3)C6H4-3-COOH 


H 


H 


H 


H 


(CH2)7CeH4-4-COOH 


H 


H 


H 


H 


(CHo)7C6Hi 0-2-COOH 


H 


H 


H 


H 


(CHo)7CeHno-3-COOH 


H 


H 


H 


H 


(CHo)7CcHi 0-4-COOH 


H 


H 


H 


H 


CHoCsC(CHo)^CeH^A-4-COOH 


H 


H 


H 


H 


(CHo^oCcH^ -4-COOH 


H 


H 


H 


H 


fCHo^oCoH^ >i-4-COOH 


H 

1 i 


H 


H 


H 


^CHo^^^ CcH>i-4-CCXDH 


H 


H 


H 


H 


fCHo)cCH(C>i Ho^CcH^-4-COOH 


H 


H 


H 


H 


fCHo^- oCcH>i -4-COOH 


H 


H 


H 


H 


fCHo^^nCsCCHfCHo^CcHv, -4-COOH 


H 


H 


H 


H 


fCHo^^CHffCHo)cC=CCoHirlCeH>i -4-COOH 


H 


H 


H 


H 


(CHi>)i4CH(CHo)CftH4-3-COOH 


H 


H 


H 


H 


(CHo)i 7CrHa-4-COOH 


H 


H 


H 


H 


CHoCH(C7Hic)CftHio-4-COOH 


H 


H 


H 


H 


(CHo)oCH(CHa)CcHin-4-COOH 


H 


H 


H 


H 


CcH>.-4-Br 


H 


H 


H 


H 


CcHin4-CI 


H 


H 


H 


H 


CHoCftH^-4-Br 


H 


H 


H 


H 


CHoCrHio-4-CI 


H 


H 


H 


H 


CH2C6H4-4-CI 


H 


H 


H 


H 


CHoCcH4-4-F 


H 


H 


H 


H 


CH2CeH4-4-F 


COCHa 


H 


COCHa 


COCH3 




H 


H 


H 


H 


(CHi>)9CcH4-4-Br 


H 


H 


H 


H 


(CH9)3C6H4-4-F 


H 


H 


H 


H 


(CHp)qCcHa-4-CI 


H 


H 


H 


H 


(CH2)3C6H4>4-CI 


COCH3 


H 


COCH3 


COCH3 


(CH2)3C6H4-4-Br 


H 


H 


H 


H 


(CH2)3C6H4-4-Br 


COCH3 


H 


COCH3 


COCH3 


(CH2)3C6H4.4-I 


H 


H 


H 


H 


(CH2)3C6H^ 0'2-Br 


H 


H 


H 


H 


(CH2)3C6H,o-4-Br 


H 


H 


H 


H 


(CH2)4C6H4-4-F 


H 


H 


H 


H 


(CH2)3CH(CH3)CeH4-2-Br 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H4-3-Br 


H 


H 


H 


H 


CH=CHCH2CH(CH3)CeH4-3-Br 


H 


H 


H 


H 


(CH2)7C6H4-4-F 


H 


H 


H 


H 


(CH2)7C6Hio-4-Br 


H 


H 


H 


H 


CH2C=C(CH2)4C6Hio-4-Br 


H 


H 


H 


H 
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R1 


R2 


R3 




RS 


(CH2)9C6H4-4-F 


H 


H 


H 


H 


(CH2)9C8Hi4-4-F 


H 


H 


H 


H 


(CH2)„C6H4-4-Br 


H 


H 


H 


H 


(CH2)6CH(C4H9)C6H4-4-F 


H 


H 


H 


H 


(CH2)i3C6H4-2-Br 


H 


H 


H 


H 


(CH2),3C6H4-4-Br 


H 


H 


H 


H 


(CH2)ioC^CCH(CH3)C6H4-4-CI 


H 


H 


H 


H 


(CH2)3CH[(CH2)6C^CC2H5]C6H4-4-Br 


H 


H 


H 


H 


(CH2)i4CH(CH3)C6H4-3-CI 


H 


H 


H 


H 


(CH2)i7C6H4-4-Br 


H 


H 


H 


H 


CH2CH(C7Hi5)C6Hio-4-F 


H 


H 


H 


H 


(CH2)8CH(CH3)C6Hi 0-4-01 


H 


H 


H 


H 


CH2C6H3(4-NH2)-3-CI 


H 


H 


H 


H 


CH2C6H9(-4-NH2)-2-CH3 


H 


H 


H 


H 


CH2C6H3(-2-NHCOCH3)-4-OCH3 


H 


H 


H 


H 


(CH2)3C6H9(-4-COOC2H5)-3-CioH2i 


H 


H 


H 


H 


(CH2)4C6H2(-4-Br)(-3-C2H5)-2-COOH 


H 


H 


H 


H 


(CH2)3CH(CH3)C6H2(-3-C4Hq)(-2-F)-4-N02 


H 


H 


H 


H 


CH2C6H3(-3-F)-4-CeHi7 . 


H 


H 


H 


H 


CH2C6H3(-3-F)-4-C8Hi7 


COCH3 


H 


COCH3 


COCHo 


CH2C6H3(-2-CoHc)-4-CoH 1 7 


H 


H 


H 


H 


CH2CeH3(-2-C2H5)-4-C8H-|7 


COCH3 


H 


COCH3 


COCHa 


CH2CcH3(-3-CH3)-4-CoH^7 


H 


H 


H 


H 


CH2CgH3(-3-CH3)-4-C3H^7 


COCH3 


H 


COCHo 


COCHa 


CH2C6H3(-4-OC7Hi6)-3-OCH3 


H 


H 


H 


H 


CH2C6H3(-4-OC7Hi 5)-3-OCH3 


COCH3 


H 


COCH3 


COCH3 


CH2C6H3(-4-OC7Hi 5)-3-CH3 


H 


H 


H 


H 


CH2C6H3(-4-OC7Hi s)-3-CH3 


COCH3 


H 


COCH3 


COCH3 


(CH2)6COCeH4-4-C6Hi3 


H 


H 


H 


H 


COC6H4-4-C7H15 


H 


H 


H 


H 


CC^gH4-4-C8H^ 7 


H 


H 


H 


H 


CH(OH)C6H4-4-C7Hi5 


H 


H 


H 


H 


CH(OH)C6H4-4-C7Hi5 


COCH3 


H 


COCH3 


COCH3 


CH(OH)C6H4-4-C8Hi7 


H 


H 


H 


H 


CH(OH)C6H4-4-CeHi7 


COCH3 


H 


COCHo 


COCH3 


(CH2)50C6H4-4-OC6H,3 


H 


H 


H 


H 


(CH2)50C6H4-4-OC6Hi3 


COCH3 


H 


H 


H 


CH2C6H4-4-0(CH2)7F 


H 


H 


H 


H 


CH2C6H4-4-0(CH2)7F 


COCH3 


H 


COCH3 


COCH3 


CH2CgH4-4-OCF2CgHi 3 


H 


H 


H 


H 


CH2CgH4-4-OCF2CgHi 3 


COCH3 


H 


COCH3 


COCHa 


(CH2)80C6H5 


H 


H 


H 


H 


(CH2)80C6H5 


COCH3 


H 


COCH3 


COCH3 


(CH2)iiOC6H5 


COCH3 


H 


H 


H 


(CH2)iiOC6H5 


H 


H 


H 


H 


(CH2)50(CH2)20C6H5 . 


H 


H 


H 


H 


CH2CgH40C H2C8Hg 


H 


H 


H 


H 


CH2CgH40C H2CgH5 


COCH3 


H 


COCH3 


COCH3 


CH2CgH40(CH2)gCgHs 


. H 


H 


H 


H 
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R2 


R3 


R4 


R5 


CH2C6H40(CH2)6C6H5 


COCHg. 


H 


COCH3 


COCH3 


CH2CgH4CH20(CH2)5CgH5 


H 


H 


H 


H 



R^R^N-C-CHoOR^ 
R 
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OH 
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35 




OS 
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H 



20 



2S 



30 




H 



H 



H 



H 



H 



H 



H 
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H 



H 



H 



H 
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H 
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40 



OM 
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H 
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R 


R2 


R3 


R4 


R5 


C6H4-4-(CH2)5CH3 


H 


H 


H 


H 


CeH4-4-(CH2)6CH3 


H 


H 


H 


H 


C6H4-4-(CH2)7CH3 


H 


H 


H 


H 


CgH4-4-(CH2)8CH3 


H 


H 


H 


H 


CgH4-4-(CH2)9CH3 


H 


H 


H 


H 


CeH4-4-(CH2)i qCHq 


H 


H 


H 


H 


CeH4-4-(CH2)-| 1 CH3 


H 


H 


H 


H 


C6H4-4-(CH2)«| 2CH3 


H 


H 


H 


H 


Cg H4-4- (C H2)t 3C H 3 


H 


H 


H 


H 


CeH4-4-(CH2)-|4CH3 


H 


H 


H 


H 


C6H4-4-(CH2)-| 5CH3 


H 


H 


H 


H 


^6^4*2-(CH2)9CH3 


H 


H 


H 


H 


Cg H4-3- (C H2)9C H3 


H 


H 


H 


H 


CH2C6H4-4-S-(CH2)5CH3 


H 


H 


H 


H 


CH2C6H4-4-S-(CH2)6CH3 


H 


H 


H 


H 


CH2C6H4-4-S-(CH2)8CH3 


H 


H 


H 


H 


CH2CeH4-4-S-(CH2)9CH3 


H 


H 


H 


H 


CHnC|:!H^-4-S-(CHp)-i nd"^*^ 

\^ ^« 1 %m 


H 


H 


H 


H 


CH2C6H4-4-S-(CH2)iiCH3 


H 


H 


H 


H 


CHoCeH^-4''S-(CHo)i oCHo 

%f ^ Ci ' 9 %m 


H 


H 


H 


H 


CHpC|sH^-4-S-(CHo)i aCHo 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)5CH3 


H 


H 


H 


H 


CH 2CeH4-4-S(=0) (C H 2)eC H 3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)7CH3 


H 


H 


H 


H 


CH2CeH4-4-S(=0)(CH2)8CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)9CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)ioCH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)ii CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)i2CH3 


H 


H 


H 


H 


CH2CeH4-4-S(=0)(CH2)i3CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)(CH2)5CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)6CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)7CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)8CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)9CH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)ioCH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)nCH3 


H 


H 


H 


H 


CH2C6H4-4-S(=0)2(CH2)i2CH3 


H 


H 


H 


H 


CH2CeH4-4-S(=0)2(CH2)i3CH3 


H 


H 


H 


H 


(CH2)2C6H4-4-S(=0)(CH2)6CH3 


H 


H 


H 


H 


(CH2)2C6H4-4-S(=0)(CH2)ioCH3 


H 


H 


H 


H 


(CH2)2C6H4-4-S(=0)2(CH2)6CH3 


H 


H 


H 


H 



60 



EP 0 627 406 B1 



(continued) 



R 

■ ■ 


1 1 


* \ . 




rs 

1 1 




u 

n 


M 

n 


M 

n 


M 

n 




M 
n 


Ul 

ri 


Ul 

ri 


Ul 

n 


n2;2*^6 •'4 V ^ •'2 /8*-' '"3 


PPiPH- 


Ul 

n 


P/^PM 


PPiPM 


tCVA \ C \-\ \ PH 
\^rl2^2^6"4^ ^^"2^9^"3 


POPW 


M 
PI 


P/'^PM 


PPiPM 
OUOPI3 


^^"2^2^6"4^^^"2n 0^"3 


M 
Pi 


Ul 


Ul 


Ul 
PI 


/PW \ P M -A-/PI-I \ PM 
V^"2^2^6"4^ V^"2/1 0^"3 


PPiPM 


Ul 

ri 


PPiPM 
L.»VJL/ri3 


Ov-^ori3 


/PU \ P W >1 /PU \ PUI 

V^"2/2*-'6'^4'^"i^"2ni ^"3 




Ul 

n 






/PW \ P W -A /PW \ Pl-I 
V^rl2^2^6'^4^'l^"2/12^'"3 


UI 

n 


Ul 

n 


Ul 
Pi 


Ul 

n 


/PM \ P W ^ /PW N Pl-I 
(Ori2;2^6^4"^~V^''2h2^'^3 




Ul 

n 


P/^^M 
L/DUrlg 


ovJUrlg 


/PUI \ ui A /PUI \ PUI 
(On2J2^6'^4"^' v^"2h 3^rl3 


M 

n 


Ul 

n 


Ul 

n 


1 1 
n 


/PUI \ P Ul ^ /PUI \ PUI 


PP^PM 


Ul 

n 


r^f^r^ Ul 
OL/Orfg 




/PUI \ P Ul A PV_/PUJ \ PU 

(OM2)2^^6"4"'^'*-'"(^'^2)l2^"3 


UI 

ri 


Ul 

n 


Ul 

n 


1 1 
n 


/PUI \ P Ul j1 Pi /PUI \ PUJ 
(UM2)2^6"4~'^'^'(^'^2}l2^"3 




Ul 

ri 


f^f~\r^ Ul 
000^13 


Ul 

o\Jon3 


/PUI \ p ui >i p^ /PUI ^ PUI 
(^"2)2^6"4"^'^'(^'^2 h 3^"3 


UI 


1 1 
n 


1 1 
n 


1 1 
M 


/PUI \ P Ul yl /'^/PUI > PUI 
(UM2)2*-'6"4"^"^l^"2n 3^"3 


POPUI 


Ul 

n 


f^r^/^ Ul 

i-#CJon3 


^/"V^UI 

0(JLfn3 


/PUI \ P UI A /PUI \ C 
(^"2)2^6"4~'*"(^'^2)7'^ 


LJ 

rl 


Ul 

n 


Ul 

ri 


Ul 

n 


/PUI \ P UI /I /PUI \ c 
(UM2)2^6'^4"'^'(^"2)7'^ 


P/^PM 


n 


r^or^M 
OvJOn3 


Ovjon3 


/PUI \ P UI >l /PUI \ c 
1-12)2^6 '^4"^" (^*^2)l 2^^ 


n 


Ul 

ri 


Ul 


1 1 
n 


(^"2/2^6"4*^' (^"2)1 2*^ 




Ul 

ri 


OvJOn3 


OCJOHg 


/PUI \ P UI A P%_/PUI \ C 

^L'n2;2^6''4"^"*^v*^''2J7' 


n 


n 


Ul 

n 


Ul 

n 


/PUI \ 0 UI >1 /^ /PUI \ C 

^on2;2^6''4*^"^'\^''2^7' 




Ul 


r^/^r^ Ul 

UvJorlg 


L/CJOrl3 


/PUI A P UI /r^ui \ C 
(UM2;2^6'^4"^~^"\^'^2)8'^ 


l_I 

n 


Ul 

Pi 


Ul 

n 


. Ul 


/PUI \ P U A /^/PUI > C 

(UM2y2^6"4'^"*-^(^"2)8'^ 


P/^PM 


Ul 

n 


i^/~\r^ Ul 
OiJUn3 


/->rf^/^UI ' 

UiJUrig 


/PUI \ P W _^-Pi-/PUI ^ c 
(^"2^2^6"4^ ^V^"2Mn 


Ul 

ri 


Ul 

PI 


Ul 

ri 


Ul 


/PUI ^ p UI >i Pi /PU ^ c 
(Un2;2^6"4"^'^"(^"2Ji V 


P/^PM 


Ul 

PI 


P/S/^M 

v-/^JL*n3 


L/vJUn3 


/PUI \ c UI /r^ui \ ui 
^Un2;2^6''lO"l^''2M^''3 


Ul 
ri 


Ul 


ri 


1 1 
n 


/PUI ^ P UI _yl /PUI \ PUI 


Ul 

n 


Ul 

PI 


Ul 

PI 


Ul 

PI 


/PUI \ P UI 4_/PI-l \ PUI 


Ul 

ri 


U| 

PI 


M 
PI 


Ul 


/PUI \ P Ul A /PUI \ PW 
(Uri2;2^6'^10'^"V^'^2)7^''3 


Ul 

n 


Ul 


M 
PI 


Ul 


/PM \ P W -/l«/PM \ PW 
l^''2)2^6'^10^ V^"2^7^'^3 


PP^PM 


M 

PI 


OvA^Pl3 


PPiPM 

Owori3 


/PM ^ P M -A /PM \ PM 

V^''2y2^6"l0^ V^''2/9^''3 


Ul 

PI 


Ul 

PI 


Ul 

PI 


Ul 

PI 


/PM ^ P M -A /PM \ PM 
\^rl2^2^6"l0^ A^''2nO^"3 


Ul 

n 


Ul 

n 


Ul 

PI 


LJ ' 

n 


/PM ^ P M A IC^VA \ PM 


Ul 


Ul 

PI 


Ul 
PI 


Ul 

n 


/PM \ P M A /PM \ PM 


PP^PM 


Ul 

,ri 


PPPM 
OLJOPI3 


PP»PM 
L/UL^Ii3 


/PM ^ P M -^-/PM \ PM 
^^ri2^2^6"l0^ i^"2n2^"3 


M 

n 


M 
Pi 


M 

n 


Ul 

n 


/PM \ P M _A_/PM \ PM 
^un2i2^6"l0^ V^"2h3*^"3 


M 

n 


Ul 
PI 


Ul 


Ul 

n 


/PM ^ p M 


M 

n 


M 


Ul 

PI 


M 
PI 


\wi ■2/15 6 5 


H 


H 


H 


H 


(CH2)i7C6H6 


H 


H 


H 


H 


(CH2)-|9CqH5 


H 


H 


H 


H 


(CH2)8C6H4-4-F 


H- 


H 


H 


H 


(CH2)9C6H4-4-F 


H 


H 


H 


H 


(CH2)i o^6^4"^*'^ 


H 


H 


H 


H 


(CH2)i 0C6H4-3-F 


COCH3 


H 


COCH3 


COCH3 


(CH2)iiC6H4-4-F 


H 


H 


H 


H 


(CH2)i2C6H4-4-F 


H 


H 


H 


H 


(CH2),3CeH4^.F 


H 


H 


H 


H 




COCH3 


H 


COCH3 


COCH3 


(CH2)i4C6H4-4-F 


H 


H 


H 


H 



61 



EP 0 627 406 B1 



(continued) 



n 


n 


n 


R4 
1 1 


r5 


(CH2)i5C6H4-4-F 


1 1 

ri 


LJ 

n 


UI 

n 


UI 

n 




Ll 

n 


L_l 

n 


LJ 
ll 


u 
n 


(CH2)i7CeH4-4-F 


LJ 

n 


n 


n 


u 
n 


(CH2)i8C6H4-4-F 


11 

n 


n 


n 


n 


(CH2)i9C6H4-4-F 


1 1 

n 


n 


n 


n 


(CH2)2oC6H4-4-F 


LJ 

n 


LJ 

n 


LJ 

n 


U 

n 


(CH2)60(CH2)2C6H6 


11 

ri 


n 


n 


u 

n 


(CH2)60(CH2)2C6H5 


OiJUn3 


n 


oiJL*n3 




(L/n2;8^^'~'2^6"5 


t 1 

M 


11 
n 


UI 


Ui 

n 






1 1 
n 


L/VJOn3 




(CH2)2C6H4-4-OCH2C6H5 


1 1 

n 


n 


LJ 

n 


UI 

n 


(CH2)2C6H4-4-OCH2C6H5 


COCn3 


n 


/-\/-\/^ii 
L*vJUn3 


r*or^ui 
LrvJOrl3 


(CH2)2C6H4-4-0-(CH2)2C6H5 


1 ■ 

H 


1 1 

n 


LJ 

n 


LJ 

n 


(CH2)2C6H4-4-0-(CH2)3CeH5 


1 t 

M 


1 1 
n 


1 1 
n 


UI 

n 


(CH2)2CeH4-4-0-(CH2)4C6Hs 


1 1 

n 


1 1 
n 


1 1 
n 


UI 

n 


(CH2)2C6H4-4-0-(CH2)5C6H5 


1 1 

H 


1 1 
H 


11 
n 


UI 

n 


(CH2)2C6H4-4-0-(CH2)7C6H5 


1 1 

H 


11 
hi 


1 1 
n 


UI 

n 


(CH2)2CeH4-4-0-(CH2)8C6H5 


i 1 

H 


II 
n 


1 1 
n 


UI 

n 


(CH2)2C6H4-4-0(CH2)30CeH6 


1 1 

H 


1 1 
n 


1 1 
n 


1 1 
n 


(CH2)2C6H4-4-0-(CH2)40C6H5 


1 1 

H 


H 


n 


1 1 
n 


(CH2)2C6H4-4-0-(CH2)50C6H5 


1 1 

H 


1 1 

H 


n 


ri 


^ i 1 V II ^ / 1 1 \ ^^^^^ 1 1 

(CH2)2C6H4-4-0-(CH2)60CeHs 


1 1 

H 


1 t 
n 


1 1 
n 


UI 

n 


(CH2)2C6H4-4-0(CH2)70C6H5 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)80C6Hs 


H 


H 


H 


H 


(CH2)2C6H4-4-(CH2)30C6H5 


H 


H 


H 


H 


(CH2)2C6H4-4-(CH2)40CeH5 


H 


H 


H 


H 


(CH2)2C6H4-4-(CH2)50C6H6 


1 1 

H 


1 1 
n 


1 1 
n 


UI 

n 


(CH2)2C6H4-4-(CH2)60C8H5 


1 1 

H 


1 1 
n 


1 1 
H 


1 1 
n 


(CH2)2C6H4-4-(CH2)70C6H5 


1 1 

n 


1 1 
n 


1 1 
M 


UI 

n 


(CH2)2C6H4-4-(CH2)80C6H5 


t 1 

n 


1 1 
M 


1 1 
n 


UI 


(CH2)2C6H4-4-0-(CH2)2CeH4-4-F 


1 1 

n 


1 1 
n 


1 1 
n 


UI 

n 


(CH2)2C6H4-4-0-(CH2)3C6H4-4-F 


n 


1 1 
n 


LJ 

n 


UI 

ri 


(CH2)2C6H4-4-0-(CH2)4C6H4-4-F 


n 


1 1 
hi 


1 1 
n 


UI 

n 


(CH2)2C6H4-4-0-(CH2)5CeH4-4-F 


n 


1 1 
n 


1 1 
M 


UI 

n 


/*^i 1 \ /~> 1 1 A ^\ /^^l_J \ I—I A C 

(CH2)2C6H4-4-0-(CH2)6CeH4-4-F 


1 1 
n 


ll 
n 


LJ 
PI 


UI 


(Un2;2^6''4"^"^'v^''2/7^6''4^ ' 


LJ 

n 


u 
11 


H 


H 
1 1 


(CH2)2C6H4-4-0-(CH2)8C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-OCH2C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)2C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)3C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H44-0-(CH2)4C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)5C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)7C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)8C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4.0-(CH2)30C6H4.4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)60C6H4-4-F 


H 


H 


H 


H 


(CH2)2C6H4-4-0-(CH2)50CeH4-4-F 


H 


H 


H 


H 



62 



EP 0 627 406 B1 



(continued) 



R 


R2 

■ V 


R3 

i 1 


1 1 


1 1 




n 


n 


Ul 
n 


Ul 
n 




u 
n 


w 

n 


Ul 
n 


Ul 
n 


^^.^ngyg^S 4 rig /8 6^4^^ 


u 

n 


u 
n 


LJ 

n 


W 
n 


V^''2;2*-'6''4^ V^''2/3^*^6''4^ " 


w 

n 


w 

n 


Ul 
n 


- W 
■ n 


^on2^2 6 4 * 2*4 6 4 


LJ 

n 


LJ 

n 


w 
n 


Ui 
n 


^PW ^ P H -4-/PI-I > OP l-l -4-F 


LJ 

n 


LJ 

n 


Ul 
n 


Ul 
n 


#p^-l^^^p^l-l -A-/PW \^PiP^w .A.F 


1-1 
n 


LJ 

n 


Ul 

n 


Ul 

n 


/Pl-I^\-P-W .-4-/PH^^_OP^W.-^-F 
^^n2j2^6'^4 ' 2/7^^6 ^4^ ~ 


LJ 

n 


w 
n 


Ul 

n 


Ul 

n 


^PN ^ P M -2l-^PN ^ OP W -4-F 


W 
n 


LJ 

n 


w 
n 


u 
n 


r^l-|/OM\P M -4 ^PH \ PM 


n 


LJ 

n 


Ul 


Ul 

n 


PW PW/OM\P W -^-/PW \ PH 


w 
n 


LJ 


Ul 

n 


n 


PW PWFP M -4-/PH \ PW 


LJ 

n 


Ul 


Ul 


Ul 

n 


L/n2^nrL*gn4-**-^on277^n3 


PP4PUI 

oLJL/n3 


LJ 

n 


PPlPUl 

0\Jon3 


L/VJL/n3 


PW pwpp w -21-/PW ^ PW 


n 


LJ 


LJ 

ri 


Ul 

n 


PW PW/OW\P W A /PW \ PW 


LJ 

n 


n 


Ul 


Ul 

n 


PW PW^OWXP W _^-/PW \ PW 


n 


Ul 


Ul 

ri 


w 


PH r'w/ow^p w .ii./pw ^ Pw 


LJ 

PI 


Ul 


Ul 


LJ 

n 


r*i_i r*l-|/ow^p w 4-/PW ^ pw 


POPW 


Ul 


POPW 

iM»wori3 


POPW 
L/VJ^rl3 


PW PW/OW\P W A /PW \ PW 

O 11 ^wri ) n4-*l--\ O ••2/1 2 3 


LJ 

n 


Ul 

n 


LJ 

n 


Ul 

n 


PW PW/OW\P W A iCVA \ PW 

wn2vn\wn^L-»gn^-*i-^on2^'i 3^n3 


LJ 

n 


u 

H 


• PI 


Ul 

PI 


PW/OW\PW/OW^P W /I /PW \ PW 

on^un ^^jn j^-/gn4-*f-^ori2/5wri3 


LJ 

n 


Ul 

ri 


Ul 


Ul 

PI 


PW^OW\PW/OW\P W A /PW \ PW 


LJ 

n 


Ul 


Ul 


Ul 

PI 


PW/OW\PW/OW\P W -A-/PW \ PW 
v^ri^wri^ormw,^n ^vgn^~*t~^on277N.»n3 


LJ 

n 


Ul 

n 


Ul 

II 


Ul 
PI 


pw/OH^Pw^ow^p w -4-/ph \ pw 

on^wn jK^xi vgri^"*f~^ori2/7wri3 


POPW 


Ul 

n 


POPW 


POPW 


PW/OW\PW/OW\P W _^_/PW \ PW 


LJ 

n 


Ul 

n 


Ul 

n 


Ul 
PI 


pw/ow^pw/ow^p w a-/pw \ pw 


n 


Ul 


Ul 


Ul 
PI 


PW/0W\PW/0W^P W -A-/PW \ PW 


LJ 

n 


Ul 

n 


Ul 
il 


Ul 
PI 


pw/ow\PW/ow^p w -4-/PH ^ PW 
wri^vjriywri^vjnyOgri4"*f"^Vii/ri2^^i >^*'3 


w 
n 


ut 
n 


Ul 

n 


W 
PI 


PH/OH\nW/P>W^P-H -A-/PH^^ PW^ 


PPiPW 


M 

n 




POPW 


PW/OW\PW/OW\P W -A-/PW ^ PW 
OiUv-zn ^^-*^^^^^^Og^^4~*f"^o^l2^|2^''3 


LJ 

n 


Ul 
n 


Ul 

n 


Ul 

n 


PW/OW\PW^P^W- 


LJ 

n 


Ul 
n 


W 

n 


Ul 

n 


PH^OH^PW«P«H.-4-/PH^\^PH« 
wn^^^ri y wrig'^B 4 \ 2/S 3 


u 
n 


n 


Ul 
n 


Ul 
n 


PH^OH\PH-P-H.-4-^PH^UPH- 
viH\-/n /V^ri2*^gri^~**"^^ii2/K^''3 


H 

n 


u 

n 


n 


Ul 
n 


PH^OH^PH^P^H.-4-^PH.v^>»PH^ 
v»/n ^v»/n Jv^ri2wgri4***"^v.^ri2/R^''3 


noPH^ 


Ul 

n 


n 


Ul 

n 


PH ^OH^PH^P^H .-4-/ PH^UPH^ 


I 1 


H 

n 


H 


w 

n 


wn^\M/n ji^riowgii4^T^v'ri2/7^''3 


POPH* 


H 

n 


n 


w 

n 


PH^OH^PH^P^H.-d-^PH^^^PH^ 
wri^v^n ^Vi'ri2wgri^ *t^ori2J3vi»ii3 


u 

n 


n 


w 

n 


w 

n 


CH fOH)CHoCcH^-4-(CHo)QCHo 


H 


H 


H 


H 


CH(OH)CH2C6H4-4-(CH2)ioCH3 


H 


H 


H 


H 


CH(OH)CH2C6H4-4-.(CH2)iiCH3 


H 


H 


H 


H 


CH(OH)CH2C6H4-4-(CH2)iiCH3 


COCH3 


H 


COCH3 


COCH3 


CH (OH)CH2C6H4-4-(CH2)i 2CH3 


H 


H 


H 


H 


CH(OH)CH2CgH4-4-(CH2)i3CH3 


H 


H 


H 


H 


CH(OH)CH2CgH4-4-0-(CH2)gC6H5 


H 


H 


H 


H 


[CH(OH)]2C6H4-4-0-(CH2)6C6H5 


H 


H 


H 


H 


CH2CH(OH)C6H4-4-0-(CH2)6C6H5 


H 


H 


H 


H 


CH(OH)CH2CgH4-0-(CH2)6C6H5 


COCHg 


H 


COCH3 


COCH3 


ICH(OH)]2CgH4-4-0-(CH2)6CgH5 


COCHg 


H 


COCH3 




CH2CH(OH)C6H4-4-0-(CH2)6C6H5 


COCH3 


H 


COCH3 


COCH3 



63 



EP 0 627 406 B1 



(continued) 



R 


R2 


R3 


f¥ 


RS 




H 


H - 


H 


H 


on — onv-'gn^'^f ^v-'ngjgv^ng 


H 


H 


H 


H 


on— onogn^^r ^wngyyVi/nQ 


H 


H 


H 


H 


PH— PHP H -4-^PH^^^PH- 


H 


H 


H 


H 


PW— PHP H -A./PH ^ PH 
on — onogn^-^f-yong^gon^ 


H 

r 1 


H 


H 

1 1 


H 


PH— PHP H -il-^PH ^ PH- 
on— onogn4-*+-^on2^10 3 


H 


H 


H 


H 


PH— PHP H -A./PH-\ PH-. 


H 


H 


H 


H 


PH— PHP^H -A-^PH-^ ^PH^ 
on- onogn4-^*^on2j-j2^''3 


H 


H 

1 1 


H 


H 


PH— PHP^H .-4-^PH^^ «PH« 
on— onogn^^-^ongyis^ng 


H 


H 


H 

1 ff 


H 


on2on— onon2^gn4 \on2^4orig 


H 


H 


H 

t 1 


H 


CH2CH=CHCH2C6H4-4-(CH2)sCH3 


H 


H 


H 


H 


CH2CH=CHCH2C6H4-4-(CH2)5CH3 


COCH3 


H 


COCHg 


COCH3 


r^i_| PU— PMPH P H A-/PH \ PH- 

ori20n— onon20gn4-*t--^on2^gon3 


u 


H 


H 

1 1 


H 


PH PH— PHPH P H -il-^PH ^-.PH- 

on2on— onon20gn4-'*'-^on2^7v-'n3 


H 


H 


H 


H 


PU PH— PHPH P H -A-/PM-.\-PH» 

ongOri— onon20gn4-H-\on2^3on3 


H 

n 


H 


H 


H 


PU PUI—PUPU P H -il-/PH \ PH 

on2on— onon20gn4-*f"^on2jgon3 


H 


H 
11 


H 


H 


r^U PH—PHPH P H -A-^PM ^^PH- 

on20n— onon20gn4-*f-^on2^9on3 


wVi«'wri3 


H 




COCHo 


r'U PH— PHPH P H A ^PW ^ PH 

On20ri— onon20g^4-*^-^^on2^■J o^''3 


H 


H 


H 


H 

1 1 


r^u pu_pupu p u 4 /PU \ PH 
o n 20* n = rl o n20g n4-*i>- ^on2 J-| "I o n3 


u 

n 


1 t 


H 
1 1 


H 


PU PiP H A ^PH ^ PH 

on20^0gn4-*f-^on2;5on3 


H 


H 
1 1 


H 


H 

I. 1 


PH P>P W -A./PH ^ PH- 

On20;0gn4-*f-^on2igon3 


H 


H 


H 


H 


PU P>P H A /PH \ PH- 

on20'Ogn4-*f-^on2j7on3 


H 


H 


H 


H 


PU PiP H -4-^PH ^ PH- 

o n 20'0gn4-**-^on 2^6^'' 3 


H 

1 1 


H 
1 1 


H 


H 


PH P>P H -A-/PH ^ PH- 
on20'Ogn4-*fr-^on2J9on3 


H 


H 


H 


H 


PH OP H il-/PH ^ PH- 

on2O^Ogn4-*i'"^on2^T0^'^3 


H 


H 


H 


H 


PU OP U A /PU \ PU 

on20.^0gn4-*i%on2;T|On3 


H 

n 


H 


H 


H 

1 i 


PU OP H A-/PH ^ PU 

O n 2O'0gn4-*l-^on 2; 1 2^ "^3 


H 


H 


H 


H 


PH OP H >A-/PH ^ PU 

0^20^0g^4-^f-^o^2J-|30^3 


H 


H 


H 
1 1 


H 

1 1 


PH OPU P H .A-/PH ^ PM 

on20'on20gn4~'i'~^on2^6^n3 


H 


H 


H 


H 


PU O/PH \ P H ^-^PH \-PH- 

on20<'(0 n2^2^6''4^ kon2y5on3 


H 


H 

n 


H 


H 

1 1 


PH O/PU \ P-H -A-^PH-^-.nH-. 
on2w rl2^40gn4-*i- \on2^3on3 


u 


H 


H 


H 


PU O/PH ^ P H -A-/PH ^ PH- 

on20'\o n2;50gn4-*>-^on2 j2^''3 


H 


H 
1 1 


H 

1 1 


H 


PU O^PH \ P H -A-PH PH 

on20'^on2/gOgn4-*f-on2on3 


H 

n 


H 


H 


H 


PU O^PH \ P H -A-PH 

on2w^on2^70gn4**f~on3 


H 


H 

1 ff 


H 


H 


PH O/PH \ P H 


H 


H 
1 1 


H 


H 


PH O/PH-^ P-H- 
on20J^on2;iiOgn5 


H 


H 


H 


H 


CHoOCcHv. -4-OfCHo)^CcHe 


H 


H 


H 


H 


CH20C6H4-4-0(CH2)5C6H6 


H 


H 


H 


H 


CH20C6H4-4-0(CH2)6C6H5 


H 


H 


H 


H 


CH20CgH4-4-0(CH2)gCgH4-4-F 


H 


H 


H 


H 


CH20C6H4-4-0(CH2)7CgH5 


H 


H 


H 


H 


CH20C6H4-4-0(CH2)8CgH5 


H 


H 


H 


H 


CH20C6H4-4-0(CH2)9C6H6 


H 


H 


H 


H 


(CH2)2C6H3(3-OCH3H-OCiiH23 


H 


H 


H 


H 


(CH2)2C6H3(3-OCH3)-4-OCiiH23 


COCH3 


H 


COCH3 


COCH3 


(CH2)2C6H3{2-F)-4-(CH2)7CH3 


H 


H 


H 


H 


(CH2)2CgH3(2-F)-4-(CH2)7CH3 


COCH3 


H 


COCH3 


COCH3 


(CH2)2CgH3(2-F)-4-(CH2)nCH3 


H 


H 


H 


H 



64 



EP 0 627 406 B1 



(continued) 



R 




R3 


1 1 


1 1 






n 


wwon3 


wv\-/n3 


(CH2)2C6H3(3-F)-4-0(CH2)6CH3 


H 


H 


H 


H 


(CH2)2C6H3(3-F)-4-0(CH2)6CH3 


COCH3 


H 


COCH3 


COCH3 


(CH2)2C6H3(3-F)-4-0(CH2)ioCH3 


H 


H 


H 


H 


(CH2)2C6H3(3-F)-4-0(CH2)ioCH3 


COCH3 


H 


COCH3 


COCH3 


(CH2)2C6H3(2-F)-4-0(CH2)6CH3 


H 


H 


H 


H 


(CH2)2C6H3(2-F)-4-0(CH2)6CH3 


COCH3 


H 


COCH3 


CCX^Hg 


(CH2)2C6H3(2-F)-4-0(CH2)ioCH3 


H 


H 


H 


H 


(CH2)2C6H3(2-F)-4-0(CH2)noCH3 


COCH3 


H 


COCH3 


COCH3 


(CH2)2C6H4-4-NHCOC6Hi3 


H 


H 


H 


H 


(CH2)2C6H4-4-NHCOC6Hi3 


COCH3 


H 


COCH3 


COCHg 


(CH2)2C6H4-4-NHCOCioH2i 


H 


H 


H 


H 


(CH2)2C6H4-4-NHCOCioH2i 


COCH3 


H 


COCH3 


COCH3 



CHgOR'' 

rWn-C-CHoOR^ 
R 



R 


R2 


R3 


R4 


R5. 


2-C4H2S-4.(CH2)ioCH3 


H 


H 


H 


H 


CH2-2-C4H2S-4-(CH2)9CH3 


H 


H 


H 


H 


(CH2)2-2-C4H2S-4-{CH2)8CH3. 


H 


H 


H 


H 


(CH2)3-2-C4H2S-4-(CH2)7CH3 


H 


H 


H 


H 


(CH2)4-2-C4H2S-4-(CH2)6CH3 


H 


H 


H 


H 


(CH2)5-2-C4H2S-4-(CH2)6CH3 


H 


H 


H 


H 


(CH2)6-2-C4H2S-4-(CH2)4CH3 


H 


H 


H 


H 


(CH2)7-2-C4H2S-4-(CH2)3CH3 


H 


H 


H 


H 


(CH2)8-2-C4H2S-4-(CH2)2CH3 


H 


H 


H 


H 


(CH2)9-2-C4H2S-4-CH2CH3 


H 


H 


H 


H 


(CH2)io-2-C4H2S-4-CH3 


H 


H 


H 


H 


( C H2 ) 1 1 -2-C4H3S 


H 


H 


H 


H 


(CH2)i2"2-C4H3S 


. H 


H 


H 


H 


(CH2)-| 3'2-C4H3S 


H 


H 


H 


H 


(CH2)i4-2-C4H3S 


H 


H 


H 


H 



65 



EP 0 627 406 B1 



(continued) 



n 


n 


R3 
■ 1 




1 1 






Ul 

n 


Ul 

n 


Ul 

n 




LJ 

n 


Ul 

rl 


Ul 


ut 




n 


Ul 


UJ 

n 


Ul 

n 


//"*LJ \ 0 0 I—I 0 


n 


Ul 


Ul 

n 


n 




M 


UJ 

n 


Ul 


Ul 

n 




LJ 

n 


Ul 


Ul 


Ul 

n 


(CH2)2-2-C4H2S-4-(CH2)ioCH3 


H 


H 


H 


H 


(CH2)2-2-C4H2-S-4-(CH2)iiCH3 


H 


H 


H 


H 


(Cn2)2"2-C4n2b-4-(0 n2)i 2^"3 


1 1 
n 


Ul 

n 


ui 
n 


Ul 

n 


0 ^ i_i e c //^ i_i \ ^1 1 


LJ 

n 


Ul 


Ul 

n 


Ul 

n 


f^ii 0 1_1 0 C //~« |_| \ OLJ 

0 n 2-^-^4112^"^"'^ ''2/8^ ""S 


1 1 
n 


LJ 

n 


Ul 

n 


Ul 

n 


(CH2)2-2-C4H2S-5-(CH2)7Cn3 


1 1 
n 


1 1 
n 


1 1 
n 


Ul 

n 


^Ori2^3"^"*^4''2^"**"v^''2'6*^'^3 


1 1 
M 


Ul 

n 


Ui 

n 


Ul 

n 


(Cn2)4-2-C4n2S-5-(Cn2)4Cn3 


1 1 
M 


1 1 
n 


Ui 
n 


UI 

n 


(CH2)5-2-C4H2S-5-(Cn2)4CH3 


1 1 
M 


1 1 

M 


Ul 

n 


Ul 

n 


(on2j6"<t-04n20-0-tL^ 112^301^3 


1 1 
n 


1 1 
n 


1 1 
n 


Ul 

n 


(^^2)7-2-041-123-5- (C 02)20 rl3 


1 1 
n 


1 1 
n 


1 1 
n 


Ul 

n 


^ 0 rl2i8"^"04''2'^ '•^"^ ''3 


rl 


1 1 
n 


Ul 

n 


1 1 
n 




1 1 
rl 


1 1 

H 


1 1 
rl 


1 1 
n 


//^LJ \ 0 C 

lO''2^9"'^"W''3^ 


1 1 
n 


H 


1 1 
n 


Ul 

n 


\ 0 ^5 
1^"2/1 0"*^" W^S^ 


1 1 
n 


1 1 
n 


1 1 
n 


Ul 

n 


(01-12)11-0-04^130 


LJ 

n 


1 1 
n 


Ul 

n 


Ul 

n 


/ II \ 0 

(L/ 1-12)1 2"*^" 


1 1 

n 


1 1 

n 


1 1 
rl 


Ul 

rl 


(On2)-i3-o-04ri30 


1 1 
n 


1 1 
rl 


Ul 

rl 


1 1 
n 


(01-12)14-0-041-130 


1 1 

n 


1 1 

M 


Ul 


1 1 
n 


(on2)i5-o-04M3t> 


i_i 
n 


1 1 
rl 


Ul 

rl 


1 1 
n 


(Ori2)i6-*3-wn30 


1 1 
n 


1 1 
n 


1 1 
n 


Ul 

n 


//^LJ \ 0 ^ LJ 0 

(002)17-0-041-1 3^5 


1 1 
n 


1 1 
rl 


Ul 

n 


Ul 

n 


(OPl2)i 3-0-04030 


LJ 

M 


Ul 

n 


1 1 
n 


Ul 

n 


(CH2)2-2-C4H2S-5-(CH2)7CH3 


H 


H 


H 


H 


(CH2)2"2-C4H2S-5-(CH2)8CH3 


H 


H 


H 


H 


(CH2)2-2-C4H2S-5-(CH2)9CH3 


H 


H 


H 


H 


(CH2)2"2-C4H2S-5-(CH2)ioCH3 


H 


H 


H 


H 


(CH2)2"2-C4H2S-5-(CH2)i2^^^3 


H 


H 


H 


H 


3-C4H2S-4-(CH2)iiCH3 


H 


H 


H 


H 


002"^ O4ri2w-'t-(on2)ioon3 


u 

n 


u 

n 


n 


Ul 

1 1 


(CH2)2-3-C4H2S-4-(CH2)9CH3 


H 


H 


H 


H 


(CH2)3-3-C4H2S-4-(CH2)8CH3 


H 


H 


H 


H 


(CH2)4-3-C4H2-S-4-(CH2)7CH3 


H 


H 


H 


H 


(CH2)5-3-C4H2S-4-(CH2)6CH3 


H 


H 


H 


H 


(CH2)6-3-C4H2S4-(CH2)6CH3 


H 


H 


H 


H 


(CH2)7-3-C4H2S4-(CH2)4CH3 


H 


H 


H 


H 


(CH2)e-3-C4H2S-4-(CH2)3CH3 


H 


H 


H 


H 


(CH2)9-3-C4H2S-4-(CH2)2CH3 


H 


H 


H 


H 



66 



EP 0 627 406 B1 



(continued) 



R 


1 1 


Rd 
1 1 


n 


R5 

n 




n 


n 


n 


UI 

n 




n 


n 


M 


n 


(CH2)2-3-C4H2-S-4-(CH2)9CH3 


H 


H 


H 


H 


^on2y2"*^"^4''2 ~* 2/l0^~3 


n 


1 1 
n 


1 1 
n 


M 


^L/n2y2''^'^4''2^'^'\^''2/11 


n 


n 


M 


1 1 
n 


(On2;2'^'^4''2^'^*v^"2)l2^''3 


1 1 
n 


1 1 
H 


i_i 
n 


1 1 
n 


o ui o c /r^i-i \ oui 
0-041120-0-^01^2^-100113 


1 1 
n 


1 1 
H 


1 1 
n 


1 t 
n 


on2'0-04n20-o- ^0 ■■2^90 rig 


n 


1 1 
n 


1 1 
n 


1 1 
n 


\On2y2"*^'^4'^2 * 2*8 3 


LJ 

n 


11 
n 


Li 

n 


1 1 
n 


/OUI \ 0 UJ 0 C //^LJ \ 

^on2^3-0"04n20 -0-^0 112^70 113 


u 
n 


1 1 
n 


1 1 
n 


It 
n 


^on2;4"o-04ri20-o-(L/ 112^5^113 


1 1 
n 


1 1 

. n 


1 1 
n 


It 
H 


\v<»i 12/0 ^4 '2 '2/5 3 


H 


H 


H 


H 


(CH2)g"3"C4H2S-5-(CH2)4CH3 


H 


H 


H 


H 


(CH2)7"3-C4H2S-5-(CH2)3CH3 


H 


H 


H 


H 


(CH2)g'3-C4H2S-5-(CH2)2GH3 


H 


H 


H 


H 


(CH2)g"3-C4H2S-5~CH2CH3 


H 


H 


H 


H 


(CH2)io"3-C4H2S-5-CH3 


H 


H 


H 


H 


(CH2)2~3-C4H2S-5-(CH2)7CH3 


H 


H 


H 


H 


(CH2)2"3~C4H2S-5-(CH2)qCH3 


H 


H 


H 


H 


(CH2)2~3-C4H2S-5~(CH2)-jo^^3 


H 


H 


H 


H 


(CH2)2"3~C4H2S-5-(CH2)-|i CH3 


H 


H 


H 


H 


(CH2)2~3-C4H2S-5-(CH2)i 2CH3 


H 


H 


H 


H 



CH20R* 

R^R^N-C-CHoOR^ 
R 



R 


R2 


R3 


R4 


R5 


2.C5H3N.4.(CH2)ioCH3 


H 


H 


H 


H 


CH2-2-C6H3N-4-(CH2)9CH3 


H 


H 


H 


H 


(CH2)3-2-C5H3N-4-(CH2)7CH3 


H 


H 


H 


H 


(CH2)4-2-C5H3N-4-(CH2)6CH3 


H 


H 


H 


H 


(CH2)5-2-C5H3N-4-(CH2)5CH3 


H 


H 


H 


H 


(CH2)6-2-C5H3N-4-(CH2)4CH3 


H 


H 


H 


H 


(CH2)7-2-C5H3N-4.(CH2)3CH3 


H 


H 


H 


H 


(CH2)8-2-C6H3N-4-(CH2)2CH3 


H 


H 


H 


H 


(CH2)9-2-C6H3N-4-CH2CH3 


H 


H 


H 


H 


(CH2)io-2-C5H3N-4-CH3 


H 


H 


H 


H 


(CH2)ir2-C5H4N 


H 


H 


H 


H 


(CH2)9-2-C5H4N 


H 


H 


H 


H 


(CH2)io-2-C5H4N 


H 


H 


H 


H 



67 



EP 0 627 406 B1 



(continued) 



R 

1 1 


1 1 


1 1 


R4 

1 1 


1 1 


/r*i_l \ o Ul M 


UI 

n 


M 


U| 

n 


n 




n 


n 


Ul 
n 


U| 

n 




M 
n 


UI 

n 


Ul 

n 


Ul 

n 




n 


UI 

n 


Ul 

PI 


Ul 

PI 




UI 

n 


UI 

n 


Ul 
n 


Ul 

n 




UI 


UI 

n 


Ul 
PI 


Ul 

Pi 




UJ 

n 


UI 

n 


U| 

PI 


Ul 

n 


//^ui \ 0 UI M >i /^*^^4 \ out 


U| 

n 


U| 

n 


U| 

PI 


Ul 

PI 


>i UI M 0 /r^ui \ r*ui 


UI 

n 


UI 

n 


Ul 
PI 


Ul 

n 


r^UJ /I U MO /r^ut N f^UI 
un2"4-Ugn3-i\-^-(L/n2j9^n3 


UI 

n 


UI 

n 


Ul 
PI 


Ul 

PI 




U| 


Ul 


Ul 
PI 


Ul 


(Cn2)4-4-C5H3N-2-(OH2)6Cn3 


UI 

PI 


UI 

n 


Ul 
PI 


Ul 

PI 


//^Ul \ >l Ui M 0 //^Ul \ ^Ul 

(Cri2)5"4-C5H3N-2-(CH2)5CH3 


ri 


i_i 
n 


LJ 

PI 


Ul 

PI 


(CH2)6-4-C5H3N-2-(CH2)4C H3 


n 


M 


11 
N 


Ul 

PI 


/r*LJ \ >l UI Kl 0 //^Ul \ ^l-l 

(On2}7-4-05H3N-2-(OM2)30H3 


UI 

n 


Ul 

n 


Ul 
PI 


Ul 

PI 


(CH2)8-4-C5H3N-2-(CH2)2CH3 


n 


LJ 

n 


LJ 
PI 


Ul 

PI 


(Un2)9-4-Lr5n3N-^-Un2L/n3 


n 


LJ 

n 


Ul 
PI 


Ul 
PI 


//^Ul \ ^ UI Kl 0 ^Ul 

(CHg)! o-4-C6H3N-2-CHg 


11 
n 


LJ 

n 


Ul 


Ul 
PI 


(CH2)n-4-C5H4N 


1 1 
n 


1 1 
n 


1 1 
n 


1 1 

Pi 


//"'UI \ >t /"^ UI Kl 

(CH2)9-4-C5H4N 


1 1 
n 


LJ 

n 


Ul 

PI 


Ul 

PI 


//^LJ \ J* LJ Kl 

(CH2)io-4-C5H4N 


1 1 
n 


1 1 
n 


Ul 


PI 


(CH2)i2-4-C5H4N 


1 1 
n 


LJ 

n 


Ul 

PI 


Ul 
PI 


(CH2)i3-4-C5H4N 


n 


n 


Ul 

PI 


Ul 
PI 


/OUI \ >l 0 UI Nl 

(CH2)i4-4-C5H4N 


LJ 

n 


Ul 


Ul 
PI 


Ul 
PI 


(CH2)5-4-C5H4N 


1 1 
n 


1 1 
n 


Ul 

PI 


Ul 

rl 


(CH2)ie-4-C5H4N 


1 1 
n 


1 1 
n 


1 1 

PI 


Ul 

rl 


(CH2)i7-4-C6H4N 


i 1 
n 


1 1 
n 


PI 


1 J 
n 


(CH2)2-4-C5H3N-2-(CH2)8CH3 


H 


H 


H 


H 


(CH2)2-4-C5H3N-2-(CH2)i2CH3 


H 


H 


H 


H 


0 ^ UI Kl C /^Ul \ r*Ut 

2-C5H3N-5-(CH2)9CH3 


UI 


Ul 

n 


Ul 

PI 


Ul 

rl 


Cn2-2-05n3N-5-(Lrn2)8t'r'3 


LJ 

M 


LJ 

n 


UJ 

PI 


Ul 


(CH2)3-2-C5H3N-5-(CH2)6Cn3 


UI 


Ul 

PI 


Ul 
PI 


Ul 
PI 


/r^UI \ 0 Ul Kl C /^Ul \ /"'UI 

(Cn2)4-2-05H3N-5-(OH2)50H3 


LJ 

n 


M 


Ul 
PI 


Ul 
PI 


//^ui \ 0 ^ ut M c //^ui \ r^ut 
(^rl2)5''^'^5'^3'^"^"(^'^2)4^"3 


UI 

n 


Ul 

ri 


Ul 

PI 


Ul 
PI 


(OM2}e-2-05l-l3N-{>-(Ori2}30 M3 


UI 

n 


Ul 

PI 


Ul 

PI 


Ul 
PI 


/r*ui \ 0 ui Ki /r^ui \ r^i-i 
(UM2)7-*:-t^5n3N-0-(Uri2)2^ "3 


U| 

n 


Ul 

n 


Ul 
PI 


Ul 
PI 


/r*ui \ 0 /^ ui M c r^u /^ui 
(L<'n2y8-^-^5rl3N-o-L^n2wn3 


UI 

n 


ut 
PI 


Ul 
PI 


Ul 
PI 


^^ri2/9^^5''3'^ 0 ^n3 


u 

n 


Ul 

1 1 


H 


H 


(CH2)2-2-C5H3N-5-(CH2)7CH3 


H 


H 


H 


H 


(CH2)2-2-C5H3N-5-{CH2)iiCH3 


H 


H 


H 


H 


5.C5H3N-2-(CH2)9CH3 


H 


H 


H 


H 


CH2-5-C5H3N-2-(CH2)8CH3 


H 


H 


H 


H 


(CH2)3-5-CgH3N-2-(CH2)6CH3 


H 


H 


H 


H 


(CH2)4-5-C5H3N-2S-(CH2)5CH3 


H 


H 


H 


H 


(CH2)5-5-C5H3N-2-(CH2)4CH3 


H 


H 


H 


H 


(CH2)6-5-C5H3N-2-(CH2)3CH3 


H 


H 


H 


H 


(CH2)7-5-C5H3N.2.(CH2)2CH3 


H 


H 


H 


H 


(CH2)8-5-C5H3N-2-CH2CH3 


H 


H 


H 


H 



68 



EP 0 627 406 B1 



(continued) 



R 


R2 


R3 


R4 


R5 


\y^f '2/9 ^5 '3'' '3 


H 


H 


H 


H 




H 


H 


H 

n 


u 

n 


(CH2)2-5-C5H3N-2-(CH2)„ CH3 


H 


H 


H 


H 


2-C5H3N-6-(CH2)ioCH3 


H 


H 


H 


H 




H 
1 1 


H 
1 1 


I 1 


Ul 

n 




n 


Ul 

n 


Ul 

n 


Ul 

n 




u 

n 


n 


Ul 

n 


Ul 

n 




n 


UJ 

n 


U| 

n 


U| 

n 




M 

n 


Ul 

n 


Ul 

n 


Ul 

n 


v^**2/7 ^ ^s'ls'^ ^v-'n2;3on3 


u 

n 


Ul 

n 


Ul 

n 


Ul 

n 


^Vi/n2;e-^-v-»5n3iN-D-^i^n2;2^''3 


LJ 

n 


H 
n 


u 
n 


Ul 

n 


/PH ^ -9-P,l-l-»M-R-PI-l->PI-l 
^ori2^9^ w5ri3iN~D~vri2^'i3 


LJ 

n 


Ul 

n 


n 


Ul 

PI 


/pu \ ^.P-P^H^N-fi-PM^ 
\^'^2nO <-*^5''3i\i-D-on3 


u 
n 


Ul 

- n 


n 


LJ 

n 


/PW \ -P-P W M-A-/PW \ PW 
i^'»2y2^-^5n3iN-D-^on2;8^'»3 


LJ 

n 


Ul 

PI 


LJ 

n 


Ul 

PI 




Ul 

n 


Ul 

n 


Ul 

n 


Ul 

n 


*^-P 1-4 NJ-'=;-^PI-l ^ PH 


M 
n 


Ul 

n 


n 


n 


PH-.-'5-P-H-.M.'^-^PH^\^PH« 
wri2 o~ocri3i>i~o~^^ri2/oV'ri3 


LJ 

n 


Ul 

n 


H 

n 


n 


/ P H -.^ — Q-P - W- *> - / P l-l^\-P H - 
^\-»n2J3'o-05n3rM-o-^k^n2;7on3 


u 
n 


Ul 

n 


Ul 

n 


Ul 

n 


^un2J4-o-05n3rM-o-^on2;gon3 


Ul 

n 


Ul 

n 


Ul 

n 


Ul 

n 


^PH > -'^-P H M-«;-^PH ^ PH 


u 
n 


Ul 

n 


Ul 

n 


Ul 

n 


^PH-^U-'^-P^H-M-'^-ZPH ^ PH- 


u 

n 


Ul 

n 


Ul 

n 


M 
n 


Von2i7-o-i-*5n3iN-o-^*-*n2;3V-»n3 


LJ 

n 


Ul 

n 


Ul 

n 


Ul 

n 


^PH^^^-'^-P^H-M-*^-^PH^^-»PH- 
^^''2^e^^6''3'^^^^'"2/2^"3 


LJ 

n 


Ul 

n 


Ul 

n 


UJ 

n 


rPH^^^-'^-P^H-N-'^-PH^PH-^ 


n 


Ul 

n 


Ul 

n 


Ul 

n 


^PH«^-*»-'^-P^H«N-'5-CH« 
^v-»n2^l0 ^6''3'^ ^ 


n 


Ul 

n 


U| 

n 


Ul 

n 


^PH^^ -'^-P-.H.N 


H 


u 

n 


Ul 

n 


n 


(CH2)q-3-CcH4N 


H 


H 


H 


H 


(CH2)io-3-C5H4N 


H 


H 


H 


H 


(CH2)i2-3-C5H4N 


H 


H 


H 


H 


(CH2)i3-3-C6H4N 


H 


H 


H 


H 


(CH2)i4-3-C5H4N 


H 


H 


H 


H 


(CH2)i5-3-CsH4N 


H 


H 


H 


H 


(CH2)i6-3-C5H4N 


H 


H 


H 


H 


(CH2)i7-3-C5H4N 


H 


H 


H 


H 


(CH2)2-3-C5H3N-5-(CH2)8CH3 


H 


H 


H 


H 


(CH2)2-3-C5H3N-5-(CH2)i2CH3 


H 


H 


H 


H 


(CH2)2-3-C5H3N-5-(CH2)7CH3 


H 


H 


H 


H 


(CH2)2-3-C5H3N-6.(CH2)ii CHg 


H 


H 


H 


H 



CH20R'' 

r2r3n-C-CH20R5 
R 



69 



EP 0 627 406 B1 




H 



H 



H 



H 




H 



H 



H 



H 




(CH2)2-C N- (CH2)7 CH3 



(CH2)3-^^N-(CH2)6 CH3 



H 



H 



H 



H 



H 



H 



H 



H 



(CH2)4 




.N*"(CH2)5CH3 



H 



H 



H 



H 



(CHJ 



2/5 




N-(CH2),CH3 



H 



H 



H 



H 



(CH2), 




N— (CH2)2CH3 



H 



H 



H 



H 



(CHJ 



'2/8 




H 



H 



H 



H 



(CHJ 



2/9 




N— CH3 



H 



H 



H 



H 



(CH2)« 




H 



H 



H 



H 



(CH2),, 




NH 



H 



H 



H 



H 




(CHjjeCHj 



(012)2^ (CH2),CH3 



H 



H 



H 



H 



H 



H 



H 



H 



(CH2)3-^, 




(CH2)6CH3 H 



H 



H 



H 



H 



70 



EP 0 627 406 B1 



n . R* R* 

(CH,,.-0 H H H H 

(ch,),-nO~"<^"'>'°'' h h h h 

<CH,)r'{I)~~^^"'^»^' H H H H 

(CH^),-N,^3~^'^"'*"^'^» " " H • H 

(CH,)„-\^ H H H H 



(CHJ„-N ; H H H H 



(CH,).-N / H H H H 



(CH,)«-N ? H H H H 



(CHO^-"^. / H H H H 




(CHj),,— V-NH „ H H H 




(CH,)„— ^ NH H H H H 




(CH,)a-V^NH H H H H 




NH H H H H 



(CH,) 




(CH,) 



21 tt 



(CHj), 




NH H H H H 



H H H H 



V<CH,),CH, H H H H 




(CHJ, (CH,),CH, 



H H H H 



71 



EP 0 627 406 B1 



R 



H 

(CH2)2 (CHj)Bai3 



H 



_N--y(CH,),CHj 



CH,-'i .N-(CHj),CHj 



fl_/'^-{CH,),CH, 
(CH,),- 'C'^(CH,)6CH, 



{CHj)2— N N— (CH,) pCHj 





CH,— r ^^-(CH^)9CH3 




(CH,),— C J^(CHj),CH, 



(CHj),— (^l*- (CH,),CH, 



5 



/-y(CH,)^3 H H H H 



H H H H 



(CHj),— <7 H H H H 



(CHj)jn'^N-(CHj)3CH3 H H H H 



H H H H 



H H H H 



H H H H 



-N N-/ru.^.nH. H H H . H 



H H H H 



H H H H 



(CH2)eCH3 H H H H 

(CHj)?- 

/-Nr(CH2),CH3 H H H H 



H H H H 



H H H H 



H H H H 



72 



EP 0 627 406 B1 



pr 

(CH,)s— (2|'~<CHj)5CH3 H 

CHj- ^lO" (Q-l2)9CH3 H 

(CHe)2- '^(2^ (CH2)eQH3 H 

(CH,),- (CH2),CH3 H 

(CHj)^- CCH2)6qH3 H 

(CHj)j — <CHj)„CH3 H 
H 

(CHg)^ ^^-^ — (CHj)aCH3 H 

H 

(CH2)2— r, ^> H 
ll^^^jJ— (CH2),CH3 

(CH^),— n H 
ll,^;^(CH2)5CH3 

UssSfJ— (CHj)„CH3 " 

(CHA---Jj^J-(CHj)eCH3 . H 

^OHjh—^y- (CHp)bCH3 H 

73 



EP 0 627 406 B1 



R^R^N-C-CHpOR 
R 



10 



16 



20 



25 



30 



35 



40 



45 



SO 



74 



EP 0 627 406 B1 



R 




R' 


R' . 




R* 


(CH^)^ 




H 


H 


H 


H 






H 


H 


H 


H 






H 


H 


H 


H 


o 


H 


H 


H 


H 


(CH2)2. 


_(rA_(CH2),CH3 
O 


H 


H 


H 


H 


(CH2)2. 


4/^^(CHp„CH3 


H 


H 


H 


H 


(CH^)^- 


/; \\ (CH2)3CH3 
O 


H 


H 


H 


H 


(CH^)^- 


(l ^ (CH2),3CH3 


H 


H 


H 


H 


(CHj)2- 


// l\ (CH2)8CH3 

o 


H 


H 


H 


H 


(CH^)^- 


o 


H 


H 


H 


H 






H 


H 


H 


H 


(CH2)2 




H 


H 


H 


H 


(CHp,o- 


N 
H 


H 


H 


H 


H 


(CH^),,- 


N 

H 


H 


H 


H 


H 


(CH,)„ 


N 

H 


H 


H 


H 


H 



EP 0 627 406 B1 



Ft 



(ch,)«"Zm^ 

H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(CH,) 



H 



H 



H 



H 



H 



H 



H 



H 



N. 



H 



H 



H 



H 



N. 



H 



H 



H 



H 



(CHj)„ 
(CH^),^ 



5> 



H 



H 



H 



H 



H 



H 



H 
H 



H 



H 



H 



H 



(CH,),,-^>' 
S 

(CH2)2^J-5-(CHp,3CH3 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(CH2)j-jV-^(QH^)BCH. 



H 



H 



H 



H 



76 



EP 0 627 406 B1 



R 



(CH,),^^(CH,),,CH3 

(CHPj I, a (CH,)gCH3 
o 

<CH2)2-T7-^(CHP,3CH3 







R' 




H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



<CH2)2-Tr^(CH2)eCK 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



N 




(CHjJijCHj 



H 



H 



H 



H 



(CH,) 



N 




2'2 U ) 

o 



,),CH; 



H 



H 



H 



H 



(CH2)2_(7"^(CH2)„CH. 



H 



H 



H 



H 



(CHj)^- 


N=/ (C H2)7C H3 


H 


H 


H 


H 


(CHj)^ - 


-^^<CHP„CH3 


H 


H 


H 


H 






H 


H 


H 


H 


(CHj)2_ 


_^,'^-X-(CH,),oCH3 


H 


H 


H 


H 


(CHj)2- 


-|-,N^(CHj)6CH3 


H 


H 


H 


H 


(CHj)^- 


-rj'^(CH2),oCH3 


H 


H 


H 


H 


(CH2)2_ 


r,'^(CH,),CH3 


H 


H 


H 


H 



77 



EP 0 627 406 B1 



R 






R* 






H 


H 


H 

* 


H 


<CH2)^-^j;V-(CH2),CH3 


H 


H 


H 


H 


(CH,),— ^ ^CHPeCHj 
(CH,),— ^ <CH2),oCH3 

' ^ N=N 


H 
H 
H 


H 
H 
H 


H 
H 
H 


H 
H 
H 



Examples of the pharmaceutically acceptable salts of the compounds of the formula (I) [hereinafter referred to as 
Compound (I)] include salts with inorganic acids, such as hydrochloride, hydrobromide and sulfate, salts with organic 
acids, such as acetate, fumarate, maleate, benzoate, citrate, malate, methanesulfonate and benzenesulfonate, and 
when carboxyl group is included, salts with metals such as sodium salt, potassium salt, calcium salt and aluminum 
salt, salts with amines, such as triethylamlne and salts with dibasic amino acids, such as lysine. The compounds of 
the present invention encompass hydrates and solvates. 

When the compounds of the present invention include geometric isomers, the present invention encompasses cis- 
compounds, trans- compounds and mixtures thereof. When the compounds of the present invention have one or more 
asymmetric centers in the molecule, various optical isomers are obtained. The present invention also encompasses 
optical isomers, racemates, diastereomers and mixtures thereof. 

The compounds of the present invention can be produced by the following methods. 

(method A) 

A compound of the formula (II) 

R'cH2 - G (II) 

wherein R'CHg is the same as the aforementioned R^bCHg, Ra, Rb, Rc, Re, Rf, Rg, Rh, Ri, Rj, Rk. Rl, Rm. Rn or Ro, 
and G is a leaving group in 

wide use in the field of organic synthetic chemistry, such as halogen (fluorine, chlorine, bromine, iodine), methanesul- 
fonyloxy, p-toluenesulfonyloxy or trifluoromethanesulfonyloxy [hereinafter referred to as Compound (II)], or when R' 
has a functional group (e.g. amino, hydroxyl group, mercapto, ketone, carboxyl), a compound with protection of the 
functional group as necessary [hereinafter referred to as Compound B-(ll)] is condensed, in the presence of a base, 
with a compound of the formula (III) 
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COOY 
H 

wherein Y is lower alkyi (e.g. methyl, ethyl, propyl, isopropyl, butyl, tert-butyl) or aralkyi (e.g. benzyl, nitrobenzyl, meth- 
10 oxybenzyl, methylbenzyl), and Q is an amino-protecting group widely used in the field of organic synthetic chemistry, 
such as acetyl, benzoyl, tert-butoxycarbonyl or benzyloxycarbonyl, where the two Ys in the molecule in the formula 
may together form a ring such as dioxane and Q and Y in the molecule may together form a ring such as oxazolidine 
or oxazine [hereinafter referred to as Compound (111)] to give a compound of the formula (IV) 

IS 

COOY 

QHN-.(:.C00Y (IV) 



CHjR 



I 



wherein R', Q and Y are as defined above [hereinafter referred to as Compound (IV)]. which is subjected to reduction 
?s of carboxyl with a suitable reducing agent and deprotection as necessary to give a compound of the formula (1-29) 



CH2OH 
I 

30 HjN-C-CHjOH (1-29) 

I 

CH2R' 

wherein R' is as defined above [hereinafter referred to as Compound (1-29)] or an N- and/or 0-protected compound, 
55 thereof. 

Examples of the base to be used in the condensation include sodium hydroxide, sodium methoxide, sodium ethox- 
ide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisllazane, triethyl- 
amine, diisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca-7-ene. 

Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert-butyl alcohol, 
40 tetrahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20*^C to 1 50°C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
^ the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (IV) can be purified by a method known in the field of organic synthetic chemistry, such as 
solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

Examples of the reducing agent to be used in the reduction of carboxyl include metallic reducing reagent such as 
so sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used in the reduction of carboxyl include methanol, ethanol, tert-butyl alcohol, 
tetrahydrof uran, diethyl ether and ethylene glycol dimethyl ether. 

The temperature for the reduction of carboxyl is generally from -20°C to 80**C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
shorter than the indicated period may be used as necessary. 

After the reduction is carried out under the above-mentioned condKions or after removing the protecting group on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
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as solvent extraction, recrystallization, chronnatography and a method using an ion exchange resin. 
({Method B) 

A Compound (II) or a Connpound B-(ll) is condensed, in the presence of a base, with a compound of the formula (V) 



CH2OZ 
I 

QHN-C-CCX)Y (V) 
I 

H 

wherein Y and Q are as defined above, and Z is a hydroxy-protecting group widely used in the field of organic synthetic 
chemistry, such as acetyl, benzoyl, benzyl, trimethylsllyl, tert-butyldimethylsilyl, methoxymethyl, methoxyethoxymethyl 
or tetrahydropyranyl [hereinafter referred to as Compound (V)] to give a Compound of the formula (VI) 



CH2OZ 
I 

QHN-C-COOY (VI) 
I 

CH2R' 

wherein R', Q, Y and Z are as defined above [hereinafter referred to as Compound (VI)]. The obtained compound is 
then subjected to reduction of carboxyl with a suitable reducing agent and deprotection as necessary to give a com- 
pound (1-29) or an N- and/or 0-protected compound thereof. 

Examples of the base to be used in the condensation include sodium hydroxide, sodium methoxide, sodium ethox- 
ide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisllazane, triethyl- 
amlne, diisopropylethy lamina and 1 ,8-diazabicyclo[5.4.0]undeca-7-ene. 

Examples of the organic solvent to be used in the condensation include methanol, ethanol, tert -butyl alcohol, 
tetrahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20**C to 150*'C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (VI) can be purified by a method known in the field of organic synthetic chemistry, such as 
solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyt 
alcohol, tetrahydrof uran, diethyl ether and ethylene glycol dimethyl ether. 

The temperature of the reduction of carboxyl is generally from -20®C to SO'^C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
shorter than the indicated period may be used as necessary. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

(Method C) 

A Compound (II) or a Compound B-(ll) is condensed, in the presence of a base, with a compound of the formula (VM) 
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COOY 

I 

N3-C-COOY (VII) 
I 

H 

wherein Y is as defined above [hereinafter referred to as Compound (VII)] to give a compound of the formula (VIII) 



(VIII) 



wherein R' and Y are as defined above [hereinafter referred to as Compound (VIII)]. The obtained compound is then 
subjected to reduction of carboxyl and azide with a suitable reducing agent and deprotection as necessary to give a 
Compound (1-29) or an 0-protected compound thereof. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisilazane, 
triethytamine« diisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca;7-ene. 

Examples of the organic solvent to be used for the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20'*C to ISCC and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (VIII) can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyl 
alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

The temperature of the reduction of carboxyl is generally from -20°C to 60**C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The reduction is generally carried out for 30 minutes to 10 hours and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

Examples of the reducing agent to be used for the reduction of azide include metallic reducing reagent such as 
sodium borohydride, lithium borohydride or lithium aluminum hydride, and transition metal such as palladium-carbon, 
platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction. 

Examples of the organic solvent to be used for the reduction of azide include methanol, ethanol. tert-butyl alcohol, 
tetrahydrofuran. diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dimethylforma- 
mkie and dimethyl sulfoxide. 

The temperature of the reduction of azide is generally from -20°C to 80®C and a temperature lower or higher than 
this temperature range may be selected on demand. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

(Method D) 

A Compound (il) or a Compound B-(ll) is condensed, in the presence of a base, with a compound of the formula (IX) 



CX)OY 
I 

Na -C-COOY 
I 

CH2R' 
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CHjOZ^ 

O2N-C-CH2OZ2 (IX) 

5 I 

H 

wherein and 7? are the same or different and each is hydroxyl-protecting group widely used in the field of organic 
synthetic chemistry, such as acetyl, benzoyl, benzyl, trimethylsilyl, tert-butyldimethylsilyl. methoxymethyl. methox- 
?o yethoxymethyl or tetrahydropyranyl and 7} and may together form a ring such as dioxane [hereinafter referred to 
as Compound (IX)] to give a compound of the formula (X) 

CH2OZ* 

O2N-C-CH2OZ2 (X) 

20 

wherein R'. 2> and are as defined above [hereinafter referred to as Compound (X)]. The obtained compound is then 
subjected to reduction of nitro with a suitable reducing agent and deprotection as necessary to give a Compound (I- 
29) or an 0-protected compound thereof. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
2S ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisilazane, 
triethylamine, diisopropylethylamine and 1,8-diazabicyclo[5.4.0]undeca-7-ene. 

Examples of the organic solvent to be used for the condensation include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 
30 The condensation generally proceeds at a temperature of from -20'*C to 1 50°C and a temperature lower or higher 

than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
3S on demand, the Compound (X) can be purified by a method known in the field of organic synthetic chemistry, such as 
solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of nitro include metallic reducing reagent such as 
sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as palladium-carbon, plat- 
inum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal such as iron, zinc or tin. 
40 Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl alcohol, 

tetrahydrofuran, diethyl ether, dioxane. acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dimethylforma- 
mide and dimethyl sulfoxide. 

The reduction of nitro generally proceeds at a temperature of from -20**C to WO and a temperature lower or 
higher than this temperature range may be selected on demand. 
45 After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 

demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 

The above-mentioned methods A through D can be used for the synthesis of the compounds of the formulas (1-3) 
to (1-6) and (1-8) to (1-18). 

so 

(Method E) 



A compound of the formula (XI) 

55 



(R'')„-M (XI) 
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wherein R" is the same as the aforementioned CHgR^b.Ra, Rb, Rc, Re, Rf, Rg, Rh, Ri, Rj, Rk, Rl. Rm, Rn, Ro, Rp. 
Rq, CH=CHRt, CH=CHRu, (CH2)a-X-(CH2)PRv (when a ^ 1 ) or CHgORw M is a metal in wide use in the field of organic 
synthetic chemistry, such as lithium, magnesium chloride, magnesium bromide, magnesium iodide, copper, lithium 
copper or nickel, and n is an integer of 1 to 3 [hereinafter referred to as Compound (XI)]. or when R^' has a functional 
s group (e.g. amino, hydroxyl group, mercapto, ketone, carboxyl). a compound with protection of the functional group 
as necessary [hereinafter referred to as Compound B-(XI)] is subjected to nucleophiiic addition to a compound of the 
formula (XII) 



10 



IS 



20 



COOY 
I 

Q'N^C-COOY (XII) 

wherein Y is as defined above and Q' is an imino-protecting group in wide use in the field of organic synthetic chemistry, 
such as acetyl, benzoyl, tert-butoxycarbonyl or benzyloxycarbonyl [hereinafter referred to as Compound (XII)] to give 
a compound of the formula (IV-a) 



COOY 

I 

Q'HN-C-COOY (lY-a) 
I 

wherein R", Q' and Y are as defined above [hereinafter referred to as Compound (IV-a)]. The obtained compound is 
then subjected to reduction of carboxyl with a suitable reducing agent and deprotection as necessary to give a com- 
30 pound of the formula (1-30) 

CH2OH 
I 

^ H2N-C-CH2OH (1-30) 

I 

40 wherein R" is as defined above [hereinafter referred to as Compound (1-30)] or an N- and/or 0-protected compound 
thereof. 

Examples of the organic solvent to be used for the addition include tetrahydrofuran, diethyl ether, ethylene glycol 
dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chlo- 
roform, dichloroethahe and acetonitrile. 
4S The addition generally proceeds at a temperature of from -100**C to SO^'C and a temperature lower or higher than 

this temperature range may be selected on demand. 

The addition is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than the 
indicated period may be used as necessary. 

After the addition is carried out under the above-mentioned conditbns or after removing the protecting group on 
50 demand, the Compound (IV-a) can be purified by a method known in the field of organic synthetic chemistry, such as 
solvent extraction, recrystallization, chromatography and a method using an Ion exchange resin. 

Examples of the reducing agent to be used tor the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydrlde, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyt 
ss alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

The reduction of carboxyl generally proceeds at a temperature of from -20°C to 60**C and a temperature lower or 
higher than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
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shorter than the indicated period may be used as necessary. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography and a method using an ion exchange resin. 
5 The instant method can be used for the synthesis of the compounds of the formulas (1-3) to (1-6), (1-8) to (1-20), (1- 

24), (1-25), (1-26) when a ^ 1 and (1-27). 

(Method F) 

to A compound of the formula (XIII) 



RtCHjPPhsHal or RuCHjPPhsHal 

IS 

(XIII-1) (XIII-2) 

wherein Hal is halogen such as chlorine, bromine or iodine and Rt and Ru are as defined above [hereinafter referred 
20 to as Compound (XIII-1) or Compound (XIII-2)], or when Rt and Ru have a functional group (e.g. amino, hydroxyl, 
mercapto, ketone, carboxyl), a compound with protection of the functional group as necessary [hereinafter referred to 
as Compound B-(XIII-I) or Compound B-(XIII-2)] is condensed, in the presence of a base, with a compound of the 
formula (XIV) 

CHaOZ* 
I 

QiQ^N-C-CHjOZ* (XIV) 
I 

^ CHO 

wherein and are amino-protecting groups widely used in the field of organic synthetic chemistry, such as acetyl, 
benzoyl, tert-butoxycarbonyl, benzyloxycarbonyl or benzyl and one of them may be hydrogen, and and are as 
3S defined above [hereinafter referred to as Compound (XIV)] to give a compound of the formula (XV) 

I 

Q^Q^N-C-CHjOZ^ 

I 

CH^CHRu 
(XV-2) 

4S 

Wherein Rt, Ru, Q2, 2^ and are as defined above [hereinafter referred to as Compound (XV-1) or Compound 
(XV-2)]. The obtained compound is then subjected to deprotection as necessary to give a compound (1-24) or (1-25). 

Examples of the base to be used in the condensation include sodium hydroxide, sodium methoxide, sodium ethox- 
ide, potassium tert-butoxide, sodium hydride, potassium hydride, lithium dilsopropylamide, butyl lithium, lithium hex- 
so amethyldisilazane, triethylamine, diisopropylethylamine, pyridine and 1,8-diazabicyclo[5.4.0]undeca-7-ene. 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethyiformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonrtrile. 

The condensation generally proceeds at a temperature of from -20'*C to 150**C and a temperature lower or higher 
ss than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 



CHjOZ^ 
I 

Q»Q»N-C-CH20Z» 
I 

CH=CHRt 
(XV-1) 
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on demand, the Compound (XV-1) or (XV-2) can be purified by a method known in the field of organic synthetic chem- 
istry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

The instant method can be used for the synthesis of the compounds of the formulas (1-24) and (1-25). By reducing 
the double bond of the compounds of the formulas (1-24) and (1-25), or an N- and/or 0-protected compound thereof, 
the compounds of the formulas (I- 3) to (l-€), (1-8) to (1-18) and (1-26) when a ^ 2 can be obtained. 

Examples of the reducing agent to be used for the reduction of the double bond include metal reducing reagent 
such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and transition metal such as palladium- 
carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction. 

Examples of the organic solvent to be used for the reduction of the double bond include methanol, ethanol, tert- 
butyl alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, 
dimethylformamtde and dimethyl sulfoxide. 

The reduction of the double bond generally proceeds at a temperature of from -20°C to &0°C and a temperature 
lower or higher than this temperature range may be selected on demand. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the objective compounds of the formulas (1-3) to (I -6), (1-8) to (1-18) and (1-26) when a^2 can be purified by 
a method known in the field of organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography 
or a method using an ion exchange resin. 

(Method G) 

« 

A compound of the formula (XVI) 

R'"CH2G, RpGHaG or RqCHjC 
(XYI-1). (XVI-2) (XVI-3) 

wherein R"' is the aforementioned CH2R"'b, Ra, Rb, Rc. Re, Rf, Rg, Rh, Ri, Rj, Rk, Rl, Rm, Rn or Ro, and Rp, Rq and 
G are as defined above [hereinafter referred to as Compound (XVI-1), Compound (XVI-2) or Compound (XVI-3)], or 
when R'l', Rp and Rq have a functional group (e.g. amino, hydroxy I. mercapto, ketone, carboxyl), a compound with 
protection thereof as necessary [hereinafter referred to as Compound B-(XYI-1). Compound B-(XVI-2) or Compound 
B-(XVI-3)] is reacted with a compound of the formula (XVII) 

M^^NOg')^ (XVII) 

wherein M is a metal such as sodium, potassium, mageneslum, silver, calcium or lithium and n is an integer of 1 or 2 
[hereinafter referred to as Compound (XVII)] to give a compound of the formula (XVIII) 

R'»'CH2N02. RPCH2NO2 or RqCH2N02 

(XVIII-1) (XVIII-2) (XVIII~3) 

wherein Ri", Rp and Rq are as defined above [hereinafter referred to as Compound (XVIII-1). Compound (XVIII-2) or 
Compound (XVI 1 1-3)]. The obtained compound is condensed with formalin in the presence of a base, and then subjected 
to protection of hydroxy I as necessary to give a compound of the formula (XIX) 
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10 



CH2OZ* CHaOZ^ CH2OZA 

I i .1 

O2N-C-CH2OZ2 O2N-C-CH2OZ* O2N-C-CH2OZ2 

I I n' 

R*" , Rp or Rq 

(XIX-1) (XIX-2) (XIX-3) 



wherein R'", Rp, Rq, and are as defined above [liereinafter referred to as Compound (XIX-1), Compound (XIX- 
2) or Compound (XIX-3)]. The obtained compound is then subjected to reduction of nitro with a suitable reducing agent 
and deprotection as necessary to give a desired compound inclusive of the compounds (1-19) and (1-20). 

Examples of the solvent to be used for the condensation of nitrite (XVII) and the Compound (XVI-1), (XVI-2) or 
(XVI-3) include water, methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl 
ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, 
dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20**C to 1 SO'C and a temperature lower or higher 
than this temperature range may be selected on demand. 

20 The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 

the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XVIII-1), (XVIII-2) or (XVIII-3) can be purified by a method known in the field ot organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 

25 resin. 

Examples of the solvent to be used for the condensation of the Compound (XVIIM). (XVIII-2) or (XVIII-3) and 
formalin include water, methanol, ethanol, tert-butyl alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl 
ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, 
dichloroethane and acetonitrile. 
30 Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 

ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8-diazablcyclo[5.4.b]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20°C to 1 SO^'C and a temperature lower or higher 
than this temperature range may be selected on demand. 
35 The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 

the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XIX-1 ), (XIX-2) or (XIX- 3) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
40 Examples of the reducing agent to be used for the reduction of nitro include metallic reducing reagent such as 

sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as palladium-carbon, plat- 
inum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal such as iron, zinc or tin. 

Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dimethylforma- 
45 mide and dimethyl sulfoxide. 

The reduction of nitro generally proceeds at a temperature of from -20'*C to SC'C and a temperature lower or 
higher than this temperature range may be selected on demand. 

After the reduction is carried out under the above-mentioned condittons or after removing the protecting group on 
demand, the objective compound can be purified by a method known in the field of organic synthetic chemistry, such 
so as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

The instant method is suitable for the synthesis of the compounds (1-19) and (1-20), as well as for the synthesis of 
the compounds of the formulas (1-3) to (1-6) and (1-8) to (1-18). 



55 



(Method H) 

A compound of the fomnula (XX) 
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R^CHO, RrCHO or RsCHO 
(XX-1) (XX-2) (XX-3) 

wherein R\ Rr and Rs are as defined above [hereinafter referred to as Compound (XX-1 ), Compound (XX-2) or Com- 
pound (XX-3)] is condensed, in the presence of a base, with a Compound (IX) and subjected to protection of hydroxy! 
as necessary to give a compound of the formula (XXI) 



CHiOZ* CHjOZ* CHjOZ* 

O2N-C-CH2O22 02N-C-CH20Z' 02N-C-CH20Z2 

I I I 

CH(OZa)R* , CH(OZa)Rr or CH(OZa)Rs 

(XXI-1) (XXI-2) (XXI-3) 

20 ■ • 

Wherein R^, Rr, Rs, and 7? are as defined above and Za is hydrogen or a hydroxyl-protecting group in wide use in 
the field of organic synthetic chemistry, such as acetyl, benzoyl, benzyl, trimethylsilyl, tert-butyldimethylsilyl, meth- 
oxymethyl, methoxyethoxymethyl or tetrahydropyranyl [hereinafter referred to as Compound (XXI-1 ), Compound (XXI- 
2) or Compound (XXI-3)]. The obtained compound is then subjected to reduction of nitro with a suitable reducing agent 
zs and deprotection as necessary to give a compound of the formula (XXII) 



CH2OH CH2OH CH2OH 

I I I • 

^ H2N-C-CH2OH HjN-C-CHaOH HjN-C-CHjOH 

I I I 

CH(OH)R' , CH(OH)Rr or CH(OH)Rs 

(XXII-1) (1-22) (1-23) 

3S 

ft. 

wherein R"", Rr and Rs are as defined above [hereinafter referred to as Compound (XXII-1), Compound (1-22) or Com- 
pound (1-23)]. 

Examples of the base to be used for the condensation with aldehyde include sodium hydroxide, sodium methoxide, 
sodium ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisila- 
^0 zane, triethylamine, diisopropylethylamine and 1 ,8-diazabicyclo-[5,4.0]undeca-7-ene. 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20°C to 1 50°C and a temperature lower or higher 
45 than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation Is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXI-1 ), {XXI-2) or (XXI-3) can be purified by a method known in the field of organic synthetic 
50 chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of nitro include metal reducing reagent such as sodium 
borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as palladium-carbon, platinum 
oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal such as iron, zinc or tin. 

Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol. tert-butyl alcohol. 
55 tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dimethylforma- 
mide and dimethyl sulfoxide. 

The reduction of nitro generally proceeds at a temperature of from -20° C to SO^C and a temperature lower or 
higher than this temperature range may be selected on demand. 
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After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the Compound (XXIi-1), (1-22) or (1-23) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Accordingly, the instant method can be used for the synthesis of the compounds of the formulas (1-21 ) through (I- 

5 23). 

(Method I) 

Compound (XVIIM ) can be also produced by the following method. 
10 A compound of the formula (XX') 



25 



B^CHO (XX') 

wherein is a straight- or branched carbon chain optionally having a substituent having a carbon number less 1 from 
that of the substituent at R'" [hereinafter referred to as Compound (XX')] is condensed with nitromethane in the presence 
of a base to give a compound of the formula (XXIII) 

20 r'^CH=CHN02 (XXIII) 

wherein R* is as defined above [hereinafter referred to as Compound (XXIII)]. The obtained compound is then subjected 
to reduction of the double bond with a suitable reducing agent to give a compound (XVIIM). 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide. dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonltrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-diazablcyclo[5.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20°C to 1 50**C and a temperature tower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation Is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXtll) can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of the double bond include metallic reducing reagent 
such as lithium borohydride or lithium aluminum hydride, and transition metal such as palladium-carbon, platinum 
oxide, Raney nickel, rhodium or ruthenium for catatytk: reduction. 

Examples of the organic solvent to be used for the reduction of the double bond include methanol, ethanol, tert- 
butyl alcohol, tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, 
dimethylformamide and dimethyl sulfoxide. 

The reduction of the double bond generally proceeds at a temperature of from -20'C to 80"C and a temperature 
lower or higher than this temperature range may be selected on demand. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the Compound (XVMI-1) can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 



30 



35 



40 



45 



SO 



(Method J) 

Compound (XXI -1), Compound (XXI -2) and Compound (XXI -3) can be also produced by the following method. 
A Compound (XX-1), (XX-2) or (XX-3) is condensed with nitromethane in the presence of a base and subjected 
to protection of hydroxyl as necessary to give a compound of the formula (XXIV) 



55 
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R'CH(0Za)CH2N0a, RrCH(0Za)CH2N0j or RsCH(0Za)CH2N0, 

t * 

(XXIV-1) (XXIV-2) (XXIV-3) 

s 

wherein R^ Rr, Rs and Za are as defined above [hereinafter referred to as Compound (XXIV-1), Compound (XXI V-2) 
or Compound (XXIV- 3)]. The obtained compound Is condensed with formalin in the presence of a b^se and then sub- 
jected to protection of hydroxy! as necessary to give a Compound (XXI-1 ), (XXI-2) or (XXI-3). 

10 Examples of the solvent to be used for the condensation include water, methanol, ethanol. tert-butyl alcohol, tet- 

rahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamineand 1.8-dia2abicyclo[6.4.0]undeca- 

is 7-ene. 

The condensation generally proceeds at a temperature of from -20*C to 1 SO^C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 
20 ■ After the condensation is carried out under the above-mentioned conditions or after removing the pr'otecting group 
on demand, the Compound (XXIV-1), (XXIV-2) or (XXIV-3) can be purified by a method known In the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol. tert-butyl 
2S alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, 
toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation Include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca- 
7-ene. 

30 The condensation generally proceeds at a temperature of from -20'*C to 1 60*C and a temperature lower or higher 

than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reactbn period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
3S on demand, the Compound (XXI-1 ), (XXI-2) or (XXI-3) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization. chromatography or a method using an ion exchange resin. . 

(Method K) 

40 Compound (XXI-1). Compound (XXI-2) and Compound (XXI-3) can be also produced by the following method. 

A compound (XXV) 



45 



so 



ss 



ZOCH2CH2NO2 (XXV) 

wherein Z i& as defined above [hereinafter referred to as Compound (XXV)] is condensed with a Compound (XX-1 ), 
(XX-2) or (XX-3) in the presence of a base and subjected to protection of hydroxyl as necessary, to give a compound 
of the formula (XXVI) 

GHjOZ CH2OZ CH2OZ 

I- I I 

O2N-C-H O2N-C-H O2N-C-H 

I I I 

CH(OZa)R* , CH(OZa)Rr or CH(OZa)Rs 

(XXVI-1) (XXVI-2) (XXVI-3) 
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wherein R\ Rr, Rs, Z and Za are as defined above [hereinafter referred to as Compound (XXVI-1), Compound (XXVI- 
2) or Compound (XXVI-3)]. The obtained compound is condensed with formalin in the presence of a base and then 
subjected to protection of hydroxyl as necessary to give a Compound (XXI-1), (XXI-2) or (XXI-3). 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 

s rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca- 
7-ene. 

10 The condensation generally proceeds at a temperature of from -20®C to 1 50"C and a temperature lower or higher 

than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
IS on demand, the Compound (XXVI-1), (XXVI-2) or (XXVI-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol, tert-butyl 

alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, 
20 toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8<iiazabicyclo[5.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20**C to 1 50**C and a temperature lower or higher 
2S than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 

the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXI-1 ), (XXI-2) or (XXI-3) can be purified by a method known in the field of organic synthetic 
30 chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

(Method L) 

A compound of the formula (XXVII) 

3S 

WCH2COOY (XXVII) 

wherein W is azide, nitro or amino protected by a suitable protecting group and Y is as defined above [hereinafter 
referred to as Compound (XXVI 1)] is condensed, in the presence of a base, with a compound of the formula (XXVIII) 

R^COHal, RrCOHal or RsCOHal 
(XXVIII-1) (XXYIII-2) {XXVIII-3) 

wherein Ri, Rr, Rs and Hal are as defined above [hereinafter referred to as Compound (XXVIII-1), Compound (XXVIII- 
2) or Compound (XXVI 11-3)] to give a compound of the formula (XXIX) 

so 



ss 
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10 



IS 



20 



H 

I 

W-C-COOY 
I 

0^ 

(XXIX- 1) 



H 

I 

W-C-COOY 
I 

^C-Rr 
(XXIX-2) 



or 



H 
I 

W-C-COOY 
I 

^C-Rs 
(XXIX-3) 



wherein , Rr, Rs, W and Y are as defined above [hereinafter referred to as Compound (XXIX-1 ), Compound (XXIX- 
2) or Compound (XXIX-3)]. The obtained compound is condensed with formalin In the presence of a base and subjected 
to protection of hydroxy I as necessary to give a compound of the formula (XXX) 



CH2OZ 
I 

W-C-COOY 
I 

^C-R* 
0^ 

(XXX-1) 



CHjOZ 
I 

W-C-COOY 
I 

^C-Rr 
0^ 

(XXX-2) 



or 



CH2OZ 
I 

W-C-COOY 

^C-Rs 
0^ 
(XXX-3) 



2S 



Wherein R'*, Rr, Rs, W, Y and Z are as defined above [hereinafter referred to as Compound (XXX-1 ), Compound (XXX- 
2) or Compound (XXX-3)]. The obtained compound is subjected to reduction of carlsoxyi with a suitable reducing agent 
and protection of hydroxyl as necessary to give a compound of the formula (XXXI) 



30 



3S 



CH2OZ 



W-C-CHjOZ^ 
I 

^C-Ri 
0^ 

(XXXI-1) 



CHjOZ* 

I 

W-C-CHaOZ^ 
I 

^C-Rr 
0^ 

(XXXI-2) 



or 



CH20Z* 
I 

W-C-CH2OZ* 
I 

^C-Rs 
0^ 

(XXXI -3) 



wherein R'', Rr, Rs, W, Z* and are as defined above [hereinafter referred to as Compound (XXXI-1), Compound 
(XXXI-2) or Compound (XXXI -3)] and the obtained compound is subjected to reduction of carbonyl with a suitable 
reducing agent, and reduction and deprotection as necessary, to give a Compound (XXII-1), (1-22) or (1-23). 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation Include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamlne and 1 ,8-diazabicyclo[S.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20°C to 1 SO'C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXIX-1), (XXIX-2) or (XXIX-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallizatlon, chromatography or a method using an ion exchange 
resin. 

Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol, tert-butyl 
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene. 
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toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-dlazabicyclo[5.4.0]undeca- 
7-ene. 

5 The condensation generally proceeds at a temperature of from -20**C to ISO'^C and a temperature lower or higher 

than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
10 on demand, the Compound (XXX-1), (XXX-2) or (XXX-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 
IS Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyl 

alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

The reduction of carboxyl generally proceeds at a temperature of from -20*0 to 80*C and a temperature lower or 
higher than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or ■ 
20 shorter than the indicated period may be used as necessary. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the Compound (XXXI-1), (XXXI-2) or (XXXI-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

25 Examples of the reducing agent to be used for the reduction of carbonyl include metallic reducing reagent such 

as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used for the reduction of carbonyl include methanol, ethanol, tert-butyl 
alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

The reduction of carbonyl generally proceeds at a temperature of from -20*'C to 80'C and a temperature lower or 
30 higher than this temperature range may be selected on demand. 

The reduction of carbonyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
shorter than the indicated period may be used as necessary. 

When (i) W^azide, examples of the reducing agent to be used for the reduction of azide include metallic reducing 
agent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, and transition metal such as 
35 palladium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction. 

Examples of the organic solvent to be used for the reduction of azide include methanol, ethanol, tert-butyl alcohol, 
tetrahydrofuran. diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dimethylforma- 
mide and dimethyl sulfoxide. 

The reduction of azide generally proceeds at a temperature of from -20'*C to 80"C and a temperature lower or 
40 higher than this temperature range may be selected on demand. 

When (ii) W=nitro, examples of the reducing agent to be used for the reduction of nitro include metallic reducing 
reagent such as sodium borohydride, lithium borohydride or lithium aluminum hydride, transition metal such as palla- 
dium-carbon, platinum oxide, Raney nickel, rhodium or ruthenium for catalytic reduction, and metal such as iron, zinc 
or tin. 

45 Examples of the solvent to be used for the reduction of nitro include water, methanol, ethanol, tert-butyl alcohol, 

tetrahydrofuran, diethyl ether, dioxane, acetone, ethyl acetate, acetic acid, benzene, toluene, xylene, dlmethylforma- 
mide and dimethyl sulfoxide. 

The reduction of nitro generally proceeds at a temperature of from -20*C to 80"C and a temperature lower or 
higher than this temperature range may be selected on demand. 
50 After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 

demand, the Compound (XXII-1), (1-22) or (1-23) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
Accordingly, the instant method is applicable to the synthesis of the compounds of the formulas (1-21 ) through (1-23). 

55 (Method M) 

Compound (XXX-1), Compound (XXX-2) and Compound (XXX-3) can be also produced by the following method. 
A compound (XXVlll) and a compound of the formula (XXXII) 
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CHjOZ 
I 

W-C-COOY (XXXII) 
H 

wherein W, Y and Z are as defined above [hereinafter referred to as Compound (XXXII)] are condensed In the presence 
10 of a base to give a Compound (XXX-1 ), (XXX-2) or (XXX-3). 

Examples of the solvent to be used for the condensation Include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
15 ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 .8-diazabicyclc[5.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -2b'*C to 150**C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
20 the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXX-1), (XXX-2) or (XXX-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystatlization, chromatography or a method using an ion exchange 
resin. 



25 



30 



(Method N) 



When W=nitro, Compound (XXXI-1), (XXXI-2) and (XXXI-3) can be also produced by the following method. 
A compound (XXVIII-1), (XXVII 1-2) or (XXVIII-3) and a compound (XXXIII) 

CH3NO2 (XXXI 11) 

[hereinafter referred to as Compound (XXXIII)] are condensed In the presence of a base to give a compound of the 
^ formula (XXXIV) 

H H H 

• I I I 

^ O2N-C-H O2N-C-H O2N-C-H 

I I I 

^C-R^ ^C-Rr ^C-Rs 

0^ . 0^ or 0^ 



4S 



(XXXIV- 1) (XXXI V-2) (XXXIV-3) 



wherein R"", Rr and Rs are as defined above [hereinafter referred to as Compound (XXXIV-1), Compound (XXXI V-2) 
or Compound (XXXIV-3)] and the obtained compound is condensed with formalin in the presence of a base and sub- 
jected to protection of hydroxyl as necessary to give a Compound (XXXI-1), (XXXI-2) or (XXXI-3). 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide. sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from ^O^C to 1 50°C and a temperature lower or higher 
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than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period jonger or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXI V-1 ). (XXXI V-2) or (XXXIV-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol, tert-butyl 
alcohol, tetrahydrof uran, diethyl ether, ethylene glycol dimethyl ether, dimethytformamlde, dimethyl sulfoxide, benzene, 
toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonltrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20^*0 to 1 SC'C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXI-1), (XXXl-2) or (XXXI-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

(Method 0) 

Compound (XXXI V-1), Compound (XXXI V-2) and Compound (XXXIV-3) can be also produced by the following 
method. 

A Compound (XVII) and a compound of the formula (XXXV) 

H 
I 

G-C-H 

,M 

(XXXV-1) 

wherein R"", Rr, Rs and G are as defined above [hereinafter referred to as Compound (XXXV-1), Compound (XXXV- 
2) or Compound (XXXV-3)] are condensed In the presence of a base to give a Compound (XXXIV-1). (XXXIV-2) or 
(XXXlV-3). 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 ,8-diazabicyclo[6.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20°C to 160**C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXIV-1 ), (XXXIV-2) or (XXXlV-3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an Ion exchange 
resin. 



H H 

I 1 

G-C-H G-C-H 

I I 

^C-Rr ^C-Rs 

0^ or 0^ 

(XXXY-2) (XXXV-3) 
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(Method P) 

When W=nitro, Compound (XXXI-1), Compound (XXXI-2) and Compound {XXXl-3) can be also produced by the 
following method. 

s A Compound (XXV) and a Compound (XXVIll-1 ), (XXVIII-2) or (XXVIII-3) are condensed in the presence of a base 

to give a compound of the formula (XXXVI) 

CH2OZ CH2OZ CH2OZ 

10 I I , 

G2N-C-H O2N-C-H O2N-C-H 

1 i I 

0^ , 0^ or 0^ 

IS (XXXVI-1) (XXXVI-2) (XXXVI-3) 

wherein Ri, Rr, Rs and Z are as defined above [hereinafter referred to as Compound (XXXVI-1), Compound (XXXVI- 
2) or Compound (XXXVI-3)]. The obtained compound is condensed with formalin in the presence of a base and sub- 
20 jected to protection of hydroxyl as necessary to give a Compound (XXXI-1 ), (XXXI-2) or (XXXI-3). 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonttrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
2S ethoxide, sodium hydride, potassium hydride, triethylamine, dlisopropylethylamine and 1 ,8-dia2abicyclo[5.4.0Jundeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20**C to 150°C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
30 the indicated period may be used as necessary. 

After the condensation Is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXVI-1). (XXXVI-2) or (XXXVI-3) can be purified by a method known in the field of 
organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion 
exchange resin. 

55 Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol, tert-butyl 

alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide. dimethyl sulfoxide, benzene, 
toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitriie. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, dlisopropylethylamine and 1 ,8-diazabicyclo[5.4.0]undeca- 

40 7-ene. 

The condensation generally proceeds at a temperature of from -20'*C to 150**C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 
4S After the condensation Is carried out under the above-mentioned conditions or after removing the protecting group 

on demand, the Compound (XXXI-1), (XXXI-2) or (XXXI^3) can be purified by a method known in the field of organic 
synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange 
resin. 

so (Method Q) 

Compound (X) can be also produced by the folkiwing method. 

A Compound (II) and a Compound (XXVI I) (W=:nitro) are condensed In the presence of a base to give a compound 
of the formula (XXXVII) 

ss 
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(xxxvii) 



10 wherein R' and Y are as defined above [hereinafter referred to as Compound (XXXVII)]. The obtained compound is 
condensed with formalin in the presence of a base and subjected to protection of hydroxyl as necessary to give a 
compound of the formula (XXXVIII) 

IS CH2OZ 

I 

O2N-C-COOY (XXXVIII) 
I 

CHaR' 

20 

wherein R". Y and Z are as defined above [hereinafter referred to as Compound (XXXVIII)] and the obtained compound 
is subjected to reduction of carboxyl with a suitable reducing agent and protection of hydroxyl as necessary to give a 
Compound (X). ^ 

25 Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 

rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1 .8-diazabicyclo[5.4.0]undeca- 

30 7-ene. 

The condensation generally proceeds at a temperature of from -20*'C to 1 50°C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 
35 After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 

on demand, the Compound (XXXVII) can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Examples of the solvent to be used for the condensation with formalin include water, methanol, ethanol, tert-butyl 
alcohol, tetrahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, 
40 toluene, xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide. sodium 
ethoxide, sodium hydride, potassium hydride, triethylamine, diisopropylethylamine and 1,8-diazabicyclo[5.4.0]undeca- 
7-ene. 

The condensation generally proceeds at a temperature of from -20*C to 1 50*C and a temperature lower or higher 
45 than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXVIII) can be purified by a method known in the field of organic synthetic chemistry, 
so such as solvent extraction, recrystallization. chromatography or a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyl 
alcohol, tetrahydrofuran. diethyl ether and ethylene glycol dimethyl ether. 
ss The reduction of carboxyl generally proceeds at a temperature of from -20*C to 80'C and a temperature lower or 

higher than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
shorter than the indicated period may be used as necessary. 



H 

I 

OjN-C-COOY 

I 

CHjR' 
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After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the Compound (X) can be purified by a method known in the field of organic synthetic chemistry, such as 
solvent extraction, recrystalllzation, chromatography or a method using an Ion exchange resin. 

(Method R) 

A compound of the formula (XXXIX) 

CHjOZ* CH2OZ' 

I I 
Q'Q^N-C-CHaOZ' Q'Q^N-C-CHjOZ* 

I I 
(CH2)ofG or CHaG 
(XXXIX-1) (XXXIX-2) 

wherein Q'* , Q^, Z* , Z^, G and a are as defined above [hereinafter referred to as Compound (XXXIX-1 ) or Compound 
<XXXIX-2)] and a compound of the formula (XXXX) 

Rv(CH2)B-XH or Rw-OH 
(XXXX-1) (XXXX-2) 

wherein Rv, Rw, X and p are as defined above [hereinafter referred to as Compound (XXXX-1 ) or Compound (XXXX- 
2)] are condensed In the presence of a base to give a compound of the formula (XXXXl) 



^ CHjOZ^ CHjOZ^ 

I I 
Q'Q'N-C-CHiOZ* Q^Q2N-C-CH20Z» 

I I 

(CH2)a-X-(CHa)BRv or (CHj)ORw 
(XXXXI-1) (XXXXI-2) 



wherein Rv, Rw, X, ^1 72 ^ gnd p are as defined above [hereinafter referred to as Compound (XXXXI-1) or 

Compound (XXXXI-2)] and the obtained compound is subjected to deprotectlon as necessary to give a compound (t- 
40 26) or (1-27). 

Examples of the base to be used for the condensation Include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide. butyl lithium, lithium hexamethyldisilazane, 
triethylamine, diisopropylethylamine and 1 ,8-diazabicycIo{5.4.0]undeca-7-ene. 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
4S rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonltrile. 

The condensation generally proceeds at a temperature of from -20°C to 1 50**C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
so the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXXI-1 ) or (XXXXI-2) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

In the instant method, a compound wherein X is sulfinyl or sulfonyl can be obtained by oxidation of a compound 
ss wherein X is sulfur. 

Accordingly, the instant method can be used for the synthesis of the compounds of the formulas (1-26) and (1-27). 
It is also applicable to the synthesis of the compounds (1-4), (1-5) and (1-8) through (1-11). 
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(Method S) 



70 



75 



20 



SO 



Compound (XXXXI-1) and Compound (XXXXI-2) can be also produced by the following method. 
A compound of the formula (XXXXII) 



CHaOZ^ CHjOZ^ 

I I 

Q^Q'N-C-CHjOZ^ Q^Q2N-C-CH20Z2 

I I 

(CH2)a-XH or CH2OH 

(XXXXII-1) (XXXXII-2) 

wherein Q^, Q^, Z^, Z^, X and a are as defined above [liereinafter referred to as Compound (XXXXII-1) or Compound 
(XXXXII-2)] and a compound of the formula (XXXXIII) 



Rv(CHi)B-G or Rw-G 
(XXXXIII-1) (XXXXIII-2) 

2S wherein Rv, Rw, G and p are as defined above [hereinafter referred to as Compound (XXXXIII-1 ) or Compound (XXXX- 
II 1-2)] are condensed in the presence of a base and the obtained compound is subjected to deprotection on demand 
to give a Compound (XXXXI-1) or (XXXXI-2). 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyidisilazane, 
50 triethylamine, diisopropylethylamine and 1 ,8-dia2abicyclo[5.4.0]undeca-7-ene. 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20°C to 150°C and a temperature lower or higher 
35 than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXXI-1) or (XXXXI-2) can be purified by a method known in the field of organic synthetic 
^ chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

(Method T) 

Compound (XXXXI-1) and Compound (XXXXI-2) can be also produced by the following method. 
45 A compound of the formula (XXXXIV) 



Rv(CH2 )B-X- (CH2 )aG or RW-OCH2G 
(XXXXIV-1) (XXXXIV-2) 

wherein Rv, Rw, G, X, a and p are as defined above [hereinafter referred to as Compound (XXXXIV-1) or Compound 
(XXXXIV-2)] and a Compound (III) are condensed in the presence of a base to give a compound of the formula (XXXXV) 



55 
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COOY COOY 
I -I 

QHN-C-COOY QHN-C-COOY 
I I 
(CH2)tf-X-(CH2)fiRv or CHjORw 
(XXXXV-1) (XXXXV-2) 

« 

wherein Rv, Rw, X, Q, Y, a and p are as defined above [hereinafter referred to as Compound (XXXXV-1 ) or Compound 
(XXXXV-2)]. The obtained compound is subjected to reduction with a suitable reducing agent and protection of hydroxyl 
and amino as necessary to give a compound (XXXXI-1) or (XXXXI-2). 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium difsopropylamide, butyl lithium, lithium hexamethyldisilazane, 
triethylamine, diisopropylethylamine and 1 ,8-dia2abicyclo[5.4.0]undeca-7-ene. 

Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 
rahydrofuran. diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonrtrile. 

The condensation generally proceeds at a temperature of from -20**C to ISCC and a temperature lower or higher 
than this temperature range may be selected on demand. 

The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 
the indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditbns or after removing the protecting group 
on demand, the Compound (XXXXV-1 ) or (XXXXV-2) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 

Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyl. 
alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

The reduction of carboxyl generally proceeds at a temperature of from -20°C to 80'C and a temperature lower or 
higher than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
shorter, than the indicated period may be used as necessary. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the Compound (XXXXI-1) or (XXXXl-2) can be purified by a method known in the field of organic synthetic 
chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

(Method U) 

A Compound (XIV) is added with a compound of the formula (XXXXVI) 

(RMnM , (Rr)nM or (Rs)nM 
(XXXXYI-1) (XmVI-2) (XXXXVI-3) 

wherein R^, Rr. Rs, M and n are as defined above [hereinafter referred to as Compound (XXXXVI-1), Compound 
(XXXXVI-2) or Compound (XXXXVl-3)] and the mixture is subjected to protection of hydroxyl as necessary to give a 
compound of the formula (XXXXVI 1) 
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CH2OZ* CHzOZ^ CH2O2* 

I I I 

Q^Q^N-C-CHaOZ^ Q^Q2N-C-CH20Z2 Q^Q2N-C-CH20Z2 

I 1 I 

CH(OZa)R^ , CH(OZa)Rr or CH(OZa)Rs 

(XXXXVII-1) (XXXXVII-2) (XXXXVII-3) 

10 wherein R"", Rr, Rs, Q^, Q2, and Za are as defined above [hereinafter referred to as Compound (XXXXVII-1), 

Compound (XXXXVII-2) or Compound (XXXXVIl-3)]. The obtained compound is subjected to deprotection on demand 
to give a Compound (XXII-1), (1-22) or (1-23). 

Examples of the solvent to be used for the addition include tetrahydrofuran, diethyl ether, ethylene glycol dimethyl 
ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, dioxane, methylene chloride, chloroform, 
IS dichbroethane and acetonitrile. 

The addition generally proceeds at a temperature of from -100°C to SCC and a temperature lower or higher than 
this temperature range may be selected on demand. 

The addition is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than the 
indicated period may be used as necessary. 
20 After the addition is carried out under the above-mentioned conditions or after removing the protecting group on 

demand, the Compound j(XXXXVII-1), (XXXXVII-2) or (XXXXVII-3) can be purified by a method known in the field of 
organic synthetic chemistry, such as solvent extraction, recrystallization, chromatography or a method using an ion 
exchange resin. 

Accordingly, the instant method can be used for the synthesis of the compounds of the formulas (1-21) through (I- 

2S 23). 

(Method V) 

A compound of the formula (XXXXVllI) 

30 

COOY 
I 

H-C~COOY (XXXXVIII) 

35 I 

H 

wherein Y is as defined above [hereinafter referred to as Compound (XXXXVIII)] and a Compound (II) are condensed 
in the presence of a base to give a compound of the formula (XXXXIX) 

40 



46 



COOY 
I 

H-C-COOY (XXXXIX) 
I 



wherein R' and Y are as defined above [hereinafter referred to as Compound (XXXXIX)] and the obtained compound 
so is reacted with an amination agent of the formula (XXXXX) 

HgN-Le (XXXXX) 

^ wherein Le means a leaving group such as 2,4-dinitrophenoxy, in the presence of a base to give a compound of the 
formula (XXXXXI) 
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(XXXXXI) 



wherein R' and Y are as defined above [hereinafter referred to as Compound (XXXXXI)]. The obtained compound is 
10 subjected to reduction of carboxyl with a suitable reducing agent and deprotection as necessary to give a Compound 
(1-29). 

Examples of the base to be used for the condensation include sodium hydroxide, sodium methoxide, sodium 
ethoxide, sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisilazane, 
triethylamine, diisopropylethylamine and 1 ,8-dia2abicyclo[5.4.0]undeca-7-ene. 
IS Examples of the solvent to be used for the condensation include water, methanol, ethanol, tert-butyl alcohol, tet- 

rahydrofuran. diethyl ether, ethylene glycol dimethyl ether, dimethylformamide. dimethyl sulfoxide, benzene, toluene, 
xylene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The condensation generally proceeds at a temperature of from -20°C to 150**C and a temperature lower or higher 
than this temperature range may be selected on demand. 
20 The condensation is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than 

the Indicated period may be used as necessary. 

After the condensation is carried out under the above-mentioned conditions or after removing the protecting group 
on demand, the Compound (XXXXtX) can be purified by a method known in the field of organic synthetic chemistry, 
such as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 
25 Examples of the base to be used for the amination include sodium hydroxide, sodium methoxide. sodium ethoxide, 

sodium hydride, potassium hydride, lithium diisopropylamide, butyl lithium, lithium hexamethyldisilazane, triethylamine, 
diisopropylethylamine and 1,8-diazabicyclo[5.4.0]undeca-7-ene. 

Examples of the solvent to be used for the amination include water, methanol, ethanol, tert-butyl alcohol, tetrahy- 
drofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, benzene, toluene, xy- 
30 lene, dioxane, methylene chloride, chloroform, dichloroethane and acetonitrile. 

The amination generally proceeds at a temperature of from -20''C to ISO'^C and a temperature lower or higher 
than this temperature range may be selected on demand. 

The amination is generally carried out for 30 minutes to 2 days and the reaction period longer or shorter than the 
indicated period may be used as necessary. 
3S After the amination is carried out under the above-mentioned conditions or after removing the protecting group on 

demand, the Compound (XXXXXI) can be purified by a method known in the field of organic synthetic chemistry, such 
as solvent extraction, recrystallization, chromatography or a method using an ion exchange resin. 

Examples of the reducing agent to be used for the reduction of carboxyl include metallic reducing reagent such 
as sodium borohydride, lithium borohydride or lithium aluminum hydride, and diborane. 
40 Examples of the organic solvent to be used for the reduction of carboxyl include methanol, ethanol, tert-butyl 

alcohol, tetrahydrofuran, diethyl ether and ethylene glycol dimethyl ether. 

The reduction of carboxyl generally proceeds at a temperature of from -20° C to 80°C and a temperature lower or 
higher than this temperature range may be selected on demand. 

The reduction of carboxyl is generally carried out for 30 minutes to 10 hours and the reaction period longer or 
45 shorter than the indicated period may be used as necessary. 

After the reduction is carried out under the above-mentioned conditions or after removing the protecting group on 
demand, the Compound (1-29) can be purified by a method known in the field of organic synthetic chemistry, such as 
solvent extraction, recrystallization, chromatography or a method using an Ion exchange resin. 

The instant method can be used for the synthesis of the compounds of the formulas (1-3) to (1-6) and (!-8)lo (1-18), 
so preferably for the synthesis of the compounds of the formulas (1-12) and (1-1 3). 

(Method W) 

Of the compounds of the formula (t) of the present invention, a compound wherein R is -CH(OH)Rr when it is a 
ss compound of the formula 



COOY 
I 

H2N-C-COOY 
I 

CHjR' 
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CH2OH 



H2N-C-CX)2H 



(XXXXXII) 



CH(OH)Rr 



wherein Rr is as defined above [hereinafter referred to as Compound (XXXXXII)] or a derivative at carboxyl group 
thereof or a compound (XXXXXII) wherein the a-positlon of alky I at Rr, which may have a double bond or carbonyl in 
the chain, is substituted by hydroxyl, can be produced by reduction, hydrogenation, ozonolysis or oxidation known per 
se, which may be used solely or in combination, of a corresponding lactone compound or a compound wherein amino 
or hydroxy of a Compound (XXXXXII) or lactone compound is protected by a protecting group. 

Examples of the derivative at the carboxyl group of the Compound (XXXXXII) include ester (e.g. methyl ester, ethyl 
ester, benzyl ester, p-nitrobenzyl ester, trimethylsilyl ester, tert-butyldimethylsilyl ester), acid halide (e.g. acid chloride), 
acid anhydride and mixed acid anhydride. 

A Compound (I) wherein Rr is an a-position hydroxyl-substituted alkyi is preferably produced by using the afore- 
mentioned lactone compound as a starting material. 

Reduction proceeds in a solvent inert to the reaction and In the presence of a metal hydride complex at a temper- 
ature from under cooling to under refluxing. Examples of the metal hydride complex include aluminum hydride, lithium 
aluminum hydride, lithium aluminum hydride-aluminum chloride, lithium trimethoxy aluminum hydride, sodium bis 
(2-methoxyethoxy)-aluminum hydride, diisobutyl aluminum hydride, sodium borohydride, sodium hydride, lithium boro- 
hydride and borohydride, and examples of the solvent include alcohol solvents such as methanol, ethanol, isopropanol 
and diethylene glycol, hydrocarbon solvents such as benzene, toluene and xylene, halohydrocarbon solvents such as 
methylene chloride, dichloroethane and chloroform, ether solvents such as diethyl ether, dipropyl ether, tetrahydrofuran 
and dioxane, dimethylformamide, and dimethyl sulfoxide, which may be used solely or in combination. 

The reduction may be catalytic reduction using zinc-hydrochloric acid saturated acetic anhydride, copper-chromite 
catalyst, palladium-carbon, Raney nickel or rhenium oxide, or electroreduction. These reactions proceed in a manner 
similar to the reaction known per se. 

The hydrogenation generally proceeds according to a method known per se using a conventional catalyst such 
as a palladium, nickel or platinum catalyst. In the reaction, a solvent inert to the reaction may be used and examples 
thereof are as mentioned above. 

In the present invention, the compound obtained by the above-mentioned reactions can be used as a starting 
material. 

Of the Compounds (XXXXXII), a compound wherein Rr is an a-position hydroxyl-substituted alkyI which may have 
a double bond or carbonyl in the chain and lactone compound thereof are known compounds reported in Japanese 
Patent Unexamined Publication Nos. 104087/1989 and 128347/1991 mentioned above and are produced according 
to the method described therein. Of the Compounds (XXXXXII), a compound wherein Rr is an alkyI which may have 
a double bond or carbonyl in the chain, such as heptadecyl, is produced, for example, by fermentation or by using a 
compound (XXXXXII I) produced by the fermentation and having the formula 



as a starting meterial. Examples of the microorganism capable of producing the compound (XXXXXIII) include those 
belonging to Ascomycetes or Fungi Imperfecti, particularly the genera Isaria and Mycelia belonging to the Fungi Im- 
perfecti and the genus Myriococcum (the genus Thielavia) belonging to Ascomycetes, which are respectively deposited 
at American Type Culture Collection as Isaria sinclairii ATCC No. 24400, Myriococcum albomyces ATCC No. 16425 
and Mycelia sterilia ATCC No. 20349. Also, Myriococcum albomyces ATCC No. 16425 has been deposited at the 
Institute of Fermentation. Osaka as IF032292. 

Compound (XXXXXIII) can be produced, for example, by a mutant strain obtained by mutating the above-men- 
tioned strain by a conventional artificial mutating method using ultraviolet rays, high frequency radiation, drug or the like. 

The Compound (XXXXXII l)-producing cell may be cultured in various culture media containing conventional nu- 



CH2OH 




(XXXXXIII) 
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trilion sources tor moid. For example, a medium may contain glucose, starch, glycerin, sugar syrup, dextrin, molasses, 
maltose, xylose or the like as a carbon source and an inorganic or organic nitrogen compound such as corn steep 
liquor, peptone, yeast extract, potato brew, meat broth, soybean powder, wheat germ, potassium nitrate, sodium nitrate, 
amrrK)nium sulfate, casein, gluten meal, cottonseed powder or feather powder as a nitrogen source. Besides these, 
s there may be contained additives conventionally used for culture such as conventional inorganic salt, organic or inor- 
ganic substance which promotes the growth of cell and enhances production of the Compound (XXXXXIII), and anti- 
foaming agent. 

- While the culture method is subject to no particular limitation, aerobic submerged culture is desirable. The tem- 
perature appropriate for the culture is 20-35°C. preferably 25-30®C for the microorganisms belonging to the genus 

10 Isaria and 30>50^C. preferably 35-45**C for the microorganisms belonging to the genus Myriococcum or Mycelia. 

The Compound (XXXXXIII) produced in the culture medium is isolated therefrom by conventional steps such as 
extraction and adsorption which may be used in combination as necessary. For example, in the case of a microorganism 
belonging to the genus Isaria such as Isaha sinclairii, the Compound (XXXXXIII) is taken out from the culture by filtering 
off the insoluble matters such as cells from the culture, isolation by centrifugation, passing the culture filtrate through 

IS Amberlile XAD-2 (trade mark) and adsorbing Compound (XXXXXIII). The Compound (XXXXXIII) thus obtained is eluted 
with, for example, methanol and the eluate is fractionated by reversed phase chromatography, whereby a highly purified 
product of Compound (XXXXXIII) can be obtained. In the case of a microorganism belonging to the genus Myriococcum 
or the genus Mycelia, such as Myriococcum albomyces, Mycelia sterilm or the like, cells are separated from the culture 
by filtration, centrifugation and the like and the culture filtrate is treated in the same manner as in the case of the 

20 microorganisms belonging to the genus Isaria. The Compound (XXXXXIII) is extracted from the separated cells by the 
use of methanol and the extract is treated with Amberlite XAD-2 in the same manner as with the filtrate above and 
purified by chromatography and recrystallization. 

The 2-amino-1 ,3-propanediol compounds, isomers thereof and salts thereof of the present Invention show superior 
immunosuppressive effect and are useful as a suppressant of rejection in organ or bone marrow transplantation in. 

2S mammals inclusive of human, cow, horse, dog, mouse, rat an agent for the prevention and treatment of autoimmuner 
diseases such as rheumatoid arthritis, atopic eczenia (atopic dermatitis), Behcet's disease, uvea diseases, systemic 
lupus erythematosus, Sjogren's syndrome, polysclerosis, myasthenia gravis, diabetes type I, endocrine eye disorders,? 
primary biliary cirrhosis, Crohn's disease, glomerulonephritis, sarcoidosis, psoriasis, pemphigus, aplastic anemia, id-^ 
lopathic thrombocytopenic purpura, allergy, polyarteritis nodosa, progressive systemic sclerosis, mixed connective- 

30 tissue disease, aortitis syndrome, polymyositis, dermatomyositis, Wegener's granulomatosis, ulcerative colitis, active 
chronic hepatitis, autoimmune hemolytic anemia, Evans syndrome, bronchial asthma and pollinosis, and a reagent for 
use in medicine and pharmacy. 

Also, the compounds protected with a protecting group are useful as intermediates for the synthesis of the compounds^ 
having superior pharmacological actions as recited above. 
3S When these compounds are used as pharmaceuticals, an effective amount thereof is generally admixed with a*' 

carrier, an excipient or a diluent and formulated into powder, capsule, tablet or injection for the administration to patients.^ 
A lyophilized preparation may be produced by a method known per se. 

While the dose of these compounds varies depending on disease, symptom, body weight, sex and age, they are 
administered, for example, to an adult daily by 0.01 -1 0 mg (potency) in a single to several times divided doses when 
40 suppressing rejection in kidney transplantation. 

Moreover, the compounds of the present invention can be used in combination with other immunosuppressant 
such as cyclosporin, azathioprine, steroids or FK-506 (EP-A184162). 

The present invention is hereinafter explained in detail by illustrating examples. 

45 Example 1 

(1 ) Diethyl 2-acetamidomalonate (3.0 g) was dissolved in 50 ml of dry ethanol and 1 . 1 3 g of sodium ethoxide was 
added thereto. A solution of 4.7 g of tetradecyl bromide in 20 ml of ethanol was added to the mixed solution while 
stirring at room temperature. The inside of the reaction vessel was displaced with nitrogen and the mixture was refluxed 

so for about 1 5 hours. Then, the mixture was neutralized with a 1 N aqueous hydrochloric acid solution and concentrated. 
The concentrate was purified by silica gel column chromatography to give 3.5 g of diethyl 2-acetamido-2-tetradecyl* 
malonate. 

melting point = 58.5-60.5'*C 

IR(KBr): 3280, 2970. 2930. 2860. 1750. 1655. 1526, 1480. 1220, 1030cm-i 
ss (2) Diethyl 2-acetamido-2-tetradecylmalonate (3.40 g) was dissolved in 200 ml of dry tetrahydrof uran. The reaction 

vessel was equipped with a calcium chloride tube and 1 .58 g of lithium aluminum hydride was added thereto in an ice 
water bath, followed by stirring. After stirring the mixture at room temperature for 30 minutes, 3.0 ml of water was added 
thereto to stop the reaction. The reaction mixture was concentrated under reduced pressure and 100 ml of acetic 
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anhydride and 80 ml of pyridine were added to the concentrate. The mixture was stirred at room temperature overnight. 
The reaction mixture was poured into ice water to make the total amount 1600 ml and extracted three times with 500 
ml of ethyl acetate. The ethyl acetate layers were combined and washed with a 1 N aqueous hydrochloric acid solution, 
a saturated aqueous sodium hydrogencarbonate solution and a saturated- aqueous sodium chloride solution in order. 

5 The mixture was dried over anhydrous magnesium sulfate and concentrated. The concentrate was purified by silica 
gel column chromatography to give 1.35 g of 2-acetamido-1 ,3-diacetoxy-2-tetradecylpropane. 
melting point = 84.0-85. 5**C 

IR(KBr): 3310, 2950, 2920, 2840. 1750, 1655. 1550, 1470. 1375. 1255. 1230, 1035, 900 cm"! 
10 Example 2 

2-Acetamido-1 ,3-diacetoxy-2>tetradecylpropane (1 .25 g) was dissolved in 100 ml of methanol and 19.4 ml of a IN 
aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 hours. The 
mixture was neutralized with a 1 N aqueous hydrochloric acid solution and concentrated under reduced pressure. The 
75 concentrate was washed with water and ethyl acetate:hexane = 1 :1 in order to give 791 mg of 2-amino-2-tetradecyl- 
1,3-propanediol hydrochloride, 
melting point = 96.5-98.5"C 
Rf: 0.55 (chloroform:methanol:water = 65:35:5) 

IR(KBr): 3520. 3450, 3300, 3050, 2920, 2850. 1630. 1530. 1470. 1290, 1070, 1050cm-'> 

20 

Example 3 * 

(1 ) Diethyl 2-acetamidomalonate (3.0 g) was dissolved in 50 ml of dry ethanot and 1 . 1 3 g of sodium ethoxide was 
added thereto. A solution of 5.5 g of hexadecyl bromide in 20 ml of ethanol was added thereto at room temprature with 
25 stirring. The inside of the reaction vessel was displaced with nitrogen and the mixture was refluxed for about 1 5 hours. 
The mixture was neutralized with a IN aqueous hydrochloric acid solution and concentrated. The concentrate was 
purified by silica gel column chromatography to give 4.37 g of diethyl 2-acetamido-2-hexadecylmalonate. 
melting point = 65.0-67.0'C 

IR(KBr): 3300, 2920. 2850, 1745, 1650, 1615, 1210. 1020 cm'"" 

30 (2) Diethyl 2-acetamido-2-hexadecylmalonate (4.30 g) was dissolved in 200 ml of dry tetrahydrofuran and the 

reaction vessel was equipped with a calcium chloride tube. Thereto was added 1 .90 g of lithium aluminum hydride in 
an ice water bath and the mixture was stirred. After stirring the mixture at room temperature for 30 minutes, 3.6 ml of 
water was added thereto to stop the reaction. The reaction mixture was concentrated under reduced pressure and 100 
ml of acetic anhydride and 80 ml of pyridine were added to the residue. The mixture was stirred at room temperature 

3S overnight. The reaction mixture was poured into ice water to make the total amount 1600 ml and extracted three times 
with 500 ml of ethyl acetate. The ethyl acetate layers were combined and washed with a 1 N aqueous hydrochloric acid 
solution, a saturated aqueous sodium hydrogencarbonate solution and a saturated aqueous sodium chloride solution 
in order. The resultant mixture was dried over anhydrous magnesium sulfate and concentrated. The concentrate was 
purified by silica gel column chromatography to give 1 .83 g of 2-acetamido-1 ,3-diacetoxy-2-hexadecylpropane. 

40 melting point = 84-86*C 

IR(KBr): 3300, 2920, 2850. 1740, 1655, 1560, 1390, 1270. 1240. 1055 cnri 

Example 4 

45 2-Acetamido-1,3-diacetoxy-2-hexadecylpropane (1.75 g) was dissolved in 100 ml of methanol and 23.8 ml of a 

IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 hours. The 
mixture was neutralized with a 1 N aqueous hydrochloric acid solution and concentrated under reduced pressure. The 
concentrate was washed with water and ethyl acetate:hexane =1:1 in order to give 892 mg of 2-amino-2-hexadecyl- 
1,3-propanediol hydrochloride. 

50 melting point = 1 00.5-1 04.0°C 

Rf: 0.55 (chloroform:methanol:water = 65:35:5) 
IR(KBr); 3350, 2920, 2850, 1590, 1470, 1050 cm"! 

Example 5 

55 

(1 ) Diethyl 2-acetamidomalonate (5.0 g) was dissolved in 64 ml of dry ethanol and 1 .71 g of sodium ethoxide was 
added thereto. A solution of 8.4 g of octadecyl bromide in 20 ml of dry ethanol was added thereto while stirring at room 
temperature. The inside of the reaction vessel was displaced with nitrogen and the mixture was refluxed for about 15 
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hours. The mixture was neutralized with a 1 N aqueous hydrochloric acid solution and conceiitrated. The concentrate 
was purified by silica gel column chromatography to give 6.4 g of diethyl 2-acetamido-2-octadecylmalonate. melting 
point = 70-7 rc 

(200MH2. CDCI3) 5: 

5 6.77 (1 H. br.s, -NH-). 4.24 (4H. q. J=7.16Hz. -OCH2-X2). 2.35-2.26 (2H, m, C^-Ha, Hb), 2.03 (3H, s. CH3CONH-), 

1.25 (38H, m. O-CHg -CH3X2, CHgXlB). 0.88 (3H, t. J=6.47H2, CH3) 
IR: 3260, 2910. 2850, 1745, 1640, 1515, 1210. 1020 cm'^ 

(2) Diethyl 2-acetamido-2-octadecylmalonate (3.0 g) was dissolved in dry tetrahydrofuran and the reaction vessel 
was equipped with a calcium chloride tube. In an ice water bath, 1 .2 g of lithium aluminum hydride was added thereto 

10 and the mixture was stirred. Then, the mixture was stirred at room temperature for 30 minutes and 2.31 g of water was 
added thereto to stop the reaction. The reaction mixture was concentrated under reduced pressure and 1 30 ml of 
acetic anhydride and 120 ml of pyridine were added to the concentrate. The mixture was stirred at room temperature 
overnight. The resultant mixture was poured into ice water to make the total amount 2200 ml and extracted three times 
with 700 ml of ethyl acetate. The ethyl acetate layers were combined and washed with a 1 N aqueous hydrochloric acid 

IS solution, an aqueous sodium hydrogencarbonate solution and an aqueous sodium chloride solution in order. The mix- 
ture was dried over anhydrous magnesium sulfate and concentrated. The concentrate was purified by silica gel column 
chromatography to give 1 .7 g of 2-acetamido-1 ,3-diacetoxy-2-octadecylpropane. 
melting point = 90-91 
1 H-NMR (200MHz, CDCI3) 6 : 

20 5.64 (1H, br.s. -NH-), 4.30 (4H. s. -CH2O-X2). 2.09 (6H, s. OCOCH3X2). 1.97 (3H. s, NHCOCHa), 1.25 (34H, 

br.s. CH2XI7). 0.88 (3H. t, J=6.47H2. CH3) 

IR: 3280. 2920. 2850, 1750, 1735. 1645. 1565. 1386, 1270, 1240, 1045 cm-i 
Example 6 

2S r 
2-Acetamido-1,3-diacetoxy-2-octadecylpropane (1.00 g) was dissolved in 26 ml of methanol and 6.4 ml of a IN 
aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 hours. The 
mixture was neutralized with a 1 N aqueous hydrochloric acid solution and concentrated under reduced pressure. The 
concentrate was washed with water and ethyl acetateihexane =1:1 in order to give 639 mg of 2-amino-2-qcladecyl- 

30 1.3-propanediol hydrochloride, 
melting point = 108.5-1 09.5**C 
1 H-NMR (200MHz. CD3 OD) 6: 

3.64 (2H. d, J=11.48Hz, -CHa-O-), 3.57 (2H, d, J=11.47Hz, -CHb-O-), 1.28 (34H, br.s, CH2XI7), 0.90 (3H,;t, 
J=6.35Hz, -CH3) 

35 IR: 3275, 2900. 2840. 1630. 1600. 1530. 1465, 1290, 1050cm-i 
Example 7 

2-Amino-2-octadecyl-1,3-propanediol hydrochloride (100 mg) as obtained in Example 6 was dissolved in 200 ml 
40 of methanol and the mixture was dropwise added to 50 ml of Diaion WA-10 (trade mark, anion exchange resin). The 
solvent of the eluate was distilled away to give 64 mg of 2-amino-2-octadecyl-1,3-propanediol. 
melting point = 76.0-80.0**C 

IR: 3290, 3175, 2910, 2850. 1590, 1580, 1480, 1065, 1050, 1000 cm'^ 
4S Example 8 

(1) Diethyl 2-acetamidomalonate (3.0 g) was dissolved in 50 ml of dry ethanol and 1.3 g of sodium ethoxide was 
added thereto. A solution of 6.5 g of docosyt bromide in 20 ml of dry ethanol was added thereto while stirring at room 
temperature. The inside of the reaction vessel was displaced with nitrogen and the mixture was refluxed for about 15 

so hours. The mixture was neutralized with a 1 N aqueous hydrochloric acid solution and concentrated. The concentrate 
was purified by silica gel column chromatography to give 4.2 g of diethyl 2-acetamido-2-docosylmalonate. 
melting point = 79-80**C 

IR(KBr): 3300, 2925. 2860. 1750, 1655. 1520. 1220 cm'i 

(2) Diethyl 2-acetamido-2-docosylmalonate (4.15 g) was dissolved in dry tetrahydrofuran and the reaction vessel 
55 was eqipped with a calcium chloride tube. In an ice water bath, 1 .4 g of lithium aluminum hydride was added thereto 

and the mixture was stirred. The mixture was stirred at room temperature for 30 minutes and 2.31 g of water was added 

thereto to stop the reaction. The reaction mixture was concentrated under reduced pressure and 130 ml of acetic 
anhydride and 120 ml of pyridine were added thereto. The mixture was stirred at room temperature overnight. The 
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reaction mixture was poured into ice water to make the total amount 2200 ml and extracted three times with 700 ml of 
ethyl acetate. The ethyl acetate layers were combined and washed with a 1 N aqueous hydrochloric acid solution, a 
saturated aqueous sodium hydrogencarbonate solution and a saturated aqueous sodium chloride solution in order. 
The mixture was dried over anhydrous magnesium sulfate and concentrated. The concentrate was purified by silica 
s gel column chromatography to give 1 .8 g of 2-acetamido-1 .3-dtacetoxy-2-docosylpropane. 
melting point = 94-95**C 

IR(KBr): 3280, 2920. 2850, 1750, 1655. 1520. 1480. 1220 cm-"' 
Example 9 

10 

2-Acetamido-1 ,3-diacetoxy-2-docosylpropane (1 .5 g) was dissolved in 40 ml of methanol and 9.6 ml of a 1 N aque- 
ous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 hours. The mixture 
was neutralized with a IN aqueous hydrochloric acid solution and concentrated under reduced pressure. The concen- 
trate was washed with water and ethyl acetate:hexane = 1 :1 in order to give 846 mg ot 2-amino-2-docosyl-1 .3-propan- 
16 ediol hydrochloride. 

melting point = 1 09.0-1 10.5*»C 

Rf: 0.55 (chloroform:methanol:water = 65:35:5) 

IR(KBr): 3500, 3450, 3290, 2920, 2850, 1640. 1530. 1470. 1060 cm-i 
20 Example 10 

(1) Diethyl 2-acetamidomalonate (3.0 g) was dissolved in 50 ml of dry ethanol and 1.3 g of sodium ethoxide was 
added thereto. A solution of 6.0 g of icosyl bromide in 20 ml of dry ethanol was added thereto while stirring at room 
temperature. The inside of the reaction vessel was displaced with nitrogen and the mixture was refluxed for about 15 

25 hours. The mixture was neutralized with a 1 N aqueous hydrochloric acid solution and concentrated. The concentrate 
was purified by silica gel column chromatography to give 4 g of diethyl 2-acetamido-2-icosylmalonate. 
melting point = 76.5-77.5**C 

iR(KBr): 2920, 2850, 1750, 1655. 1520. 1480, 1220 cm'^ 

(2) Diethyl 2-acetamido-2-icosylmalonate (3.7 g) was dissolved in dry tetrahydrofuran. The reaction vessel was 
30 eqipped with a calcium chloride tube and the mixture was cooled to 0"C. Lithium aluminum hydride (1 .4 g) was added 

thereto and the mixture was stirred. The mixture was stirred at room temperature for 30 minutes and 2.31 g of water 
was added thereto to stop the reaction. The reaction mixture was concentrated under reduced pressure and 130 ml 
of acetic anhydride and 1 20 ml of pyridine were added thereto. The mixture was stirred at room temperature ovemight. 
The reaction mixture was poured into ice water to make the total amount 2200 ml and extracted three times with 700 

35 ml of ethyl acetate. The ethyl acetate layers were combined and washed with a 1 N aqueous hydrochloric acid solution, 
a saturated aqueous sodium hydrogencarbonate solution and a saturated aqueous sodium chloride solution in order 
The mixture was dried over anhydrous magnesium sulfate and concentrated. The concentrate was purified by silica 
gel column chromatography to give 1.7 g of 2-acetamido-1.3-diacetoxy-2-icosylpropane. 
melting point = 93-94'C 

40 IR(KBr): 3280, 2920, 2855, 1775. 1755, 1650. 1565. 1480, 1385. 1270. 1245. 1045 cm""* 

Example 11 

2-Acetamido-1 ,3-diacetoxy-2-icosylpropane (1 .5 g) was dissolved in 40 ml of methanol and 9.6 ml of a 1 N aqueous 
45 sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 hours. The mixture was 

neutralized with a IN aqueous hydrochloric acid solution and the reaction mixture was concentrated under reduced 

pressure. The concentrate was washed with water and ethyl acetate:hexane 1 :1 in order to give 817 mg of 2-amino- 

2-icosyl-1 ,3-propanediol hydrochloride. 

melting point = 109.5-111.0'*C 
so Rf: 0.55 (chloroform:methanoi:water = 65:35:5) 

IR(KBr): 3300. 2910, 2850. 1640, 1600, 1480, 1065, 1050cm-^ 

Example 12 

55 (1 ) Diethyl 2-acetamidomalonate (1 5 g) was dissolved in 200 ml of dry ethanol and 5.6 g of sodium ethoxide was 

added thereto. To the reaction mixture, 22 g of 9-octadecenyl chloride was added while stirring at room temperature. 
The inside of the reaction vessel was displaced with nitrogen and the mixture was refluxed for about 15 hours. The 
mixture was neutralized with ethanol-concentrated hydrochloric acid (11:1) and concentrated. The concentrate was 
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purified by silica gel column chromatography to give 1.3 g of diethyl 2>acetamrdo-2-(9-octadecenyl)malonate as a 
colorless, oily and viscous substance. 
1 H-NMR (200MH2. CDCI3) 5 : 

6.765 (1H. br.s. -NH-). 5.340-5.310 (2H, m. CH=CH). 4.240 (4H. q. J=7.4H2. -OCH2-X2). 2.032 (3H, s, CH3 
5 CON), 1.990 {AH, m, CH2CH=X2), 1.252 (26H, m. CH2XI3), 1.252 (6H, t, J=7.2Hz, OCH2 -CH3X2), 0.880 (3H. t, 
J=6.5Hz, CH3) 

(2) Diethyl 2-acetamido-2-(9-octadecenyl)malonate (1.3 g) was dissolved in 30 ml of dry tetrahydrofuran and 450 
mg of lithium aluminum hydride was added thereto under ice-cooling. The inside of the reaction vessel was displaced 
with dry nitrogen and the mixture was stirred. Then, the mixture was stirred at room temperature for 2 hours and 1 ml 
10 of water was added thereto to stop the reaction. The reaction mixture was concentrated under reduced pressure and 
10 ml of acetic anhydride and 5 ml of pyridine were added thereto. The mixture was stirred at room temperature 
ovemight. Water was added to the reaction mixture under ice-cooling to make the total amount about 100 ml and the 
mixture was extracted twice with 50 ml of ethyl acetate. The ethyl acetate layers were combined and washed with a 
IN aqueous hydrochloric acid solution, a saturated aqueous sodium hydrogencarbonate solution and a saturated aque- 
ous sodium chloride solution in order The mixture was dried over anhydrous magnesium sulfate and concentrated to 
give 430 mg of 2-acetamido-1 ,3-diacetoxy-2-(9-octadecenyl)propane as a coloreless, oily and viscous substance. 
IR(CHCl3): 3460, 3420, 3010, 2940, 2860, 1750. 1690. 1520, 1475, 1390. 1380. 1240(br). 1045, 990 cm*^ 

Example 13 

2-Acetamido-1 ,3-diacetoxy-2-(9-octadecenyl) propane (332 mg) was dissolved in 30 ml of methanol and 7.8 ml of 
a IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating overnight. The 
mixture was neutralized with methanol-concentrated hydrochloric acid (11:1) and concentrated under reduced pres- 
sure. The concentrate was dissolved in methanol-water (1:1) and subjected to reversed phase column chromatography 
[packing: Sep-Pak(C^8)]- After washing, the mixture was eluted with methanol. The eluate was concentrated to give 
209 mg of 2-amrno-2-(9-octadecenyl)-1 ,3-propanediol hydrochloride as a colorless, oily and viscous substance. 
1 H-NMR (200MHz. CD3 OD) 5 : 

5.385-5.315 (2H, m. CH=CH). 3.616 (2H. d. J=11.4Hz, OCH23X2), 3.548 (2H, d, J=l1.4Hz, OCH2bX2), 
2.071 -1 .957 (4H. m, CH2CH=X2). 1 .665-1 . 580 (2H. m. CCH2). 1 .39-1 .28°(24H, m, CH2X^2), 0.896 (3H, t. J=6Hz. CHg) 
IR: 3300(br), 2920, 2850, 1600, 1500, 1465, 1050, 965 cm"i 

Example 14 

(1 ) Sodium (0.23 g) was added to 1 5 ml of absolute ethanol and the mixture was stirred at room temperature for 
35 30 minutes in a nitrogen flow to give a 1 0 mmol solution of sodium ethoxide in ethanol. To this solution, 1 .98 g of diethyl 
2-acetamidomalonate was added and the mixture was heated at SO^'C for 30 minutes in a stream of nitrogen. 3-Phe- 
nylpropyl bromide was added thereto at room temperature and the mixture was refluxed under heating for 24 hours. 
The mixture was neutralized with dilute hydrochloric acid and ethanol was distilled away. The resultant residue was 
extracted with ethyl acetate. The ethyl acetate layer was washed with water and dried over anhydrous magnesium 
40 sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography (ethyl acetate: 
hexane = 1 :4 - 1:1 ) and recrystallized from diisopropyl ether-hexane to give 800 mg of diethyl 2-acetamido-2-(3-phe- 
nylpropyl)malonate as white crystals, 
melting point = 76-77°C 
Rf: 0.58 (ethyl acetate: hexane =1:1) 
4S 1H-NMR (90MHz. CDCI3) 6: 

1.22 (3H. t. J=7H2), 1.10-1.56 (4H, m). 2.02 (3H. s), 2.28-2.75 (2H, m). 4.21 (4H, q. J=7Hz). 6.75 (IN. br.s), 
7.02-7.42 (5H, m) 

IRv: 3259, 2980, 2863, 1738, 1648 cm'^ 
MS(EI): 335(M-^) 

so (2) A solution (50 ml) of 1 .0 g of the above-mentioned compound and 1 36 mg of lithium borohydride in tetrahydro- 

furan was refluxed under heating for 1 hour in a nitrogen flow. The reaction mixture was poured into 100 ml of ice water 
and extracted with ethyl acetate. The extract was washed and dried, and the solvent was distilled away. The residue 
was purified by silica gel column chromatography (methanol :chloroform = 1:20) to give 720 mg of 2-acetamido-2- 
(3-phenylpropyl)-1 ,3-propanediol as a cobrless, oily substance. 
ss Rf: 0.30 (ethyl acetate) 

1 H-NMR (90MHz. CDCI3) 6: 

1.47-1.69 (4H. m). 2.00 (3H, s), 2.44-2.84 (2H, m), 3.73 (4H. dd. J=7Hz. 15Hz). 3.37-4.17 (2H, m), 
5.51-5.97 (1H. m). 7.00-7.45 (5H. m) 
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IRv: 3294, 2938, 1652 cm-"" 
MS(EI): 251(M+) 

Example 15 

5 

2-Acetamido-2-(3-phenylpropyl)-1,3-propanediol (600 mg) was dissolved in 25 ml of methanol and 11.9 ml of a 

1 N aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 hours. The 

mixture was poured into 30 ml of ice water and neutralized with dilute hydrochloric acid. The solvent was distilled away. 

Chloroform was added to the residue for extraction and the chloroform layer was washed and dried. The solvent was 
10 distilled away and the residue was purified by column chromatography (chloroform:methanol = 9:1 • 4:1) to give 250 

mg of 2-amino>2-(3-phenylpropyl)-1,3-propanediol as a pale yellow, oily substance. 

Rf: 0.22 (methanolichloroform = 1 :4) 

^H-NMR (90MHz, CDCI3) 5: 

1.11-1.98 (4H, m), 2.43-2.75 (2H, m), 3.15-4.03 (4H. m), 3.62 (4H. br.s), 7.19 (5H. s) 
IS IRv: 3347, 3023. 2937, 1583 cm"i 

MS(EI): 209(M+) 

Example 16 

20 (1 ) A solution of 5.42 g of cinnamyl bromide, 5.43 g of diethyl 2-acetamidomalonate and 1 .87 g of sodium ethoxide 

in 70 ml of ethanol was refluxed under heating for 2 hours under a nitrogen atmosphere. The mixture was poured into 
200 ml of ice water and extracted with ethyl acetate. The extract was dried over anhydrous sodium sulfate and the 
solvent was distilled away. The residue was purified by silica gel chromatography (ethyl acetate:hexane = 1:10-1 :3) 
to give 2.68 g of diethyl 2-acetamido-2-(3-phenyl-2-propenyl)malonate as white crystals, melting point = 70-75"C 

25 Rf: 0.38 (ethyl acetate :hexane = 1:5) 
iH-NMR (CDCI3/TMS) 5 : 

1.31 (6H, t, J=7.5Hz), 1.56 (2H. s), 2.09 (3H, s), 4.28 (4H, q, J=7.5Hz), 6.30-6.80 (2H. m). 7.27 (5H. s) 
IR(KBr): 3280, 2990. 1740, 1640 cm-'' 

(2) A solution (80 ml) of 2.50 g of the above-mentioned compound and 1 .63 g of lithium borohydride in tetrahydro- 

30 f uran was refluxed under heating for 2 hours under a nitrogen atmosphere. After the reaction, the solvent was distilled 
away and the residue was evaporated to dryness. Acetic anhydride (14 ml) and 50 ml of pyridine were added to the 
residue and the mixtu re was stirred at room temperature overnight. The mixture was poured into ice water and extracted 
with ethyl acetate. The extract was washed with 2N hydrochloric acid, a saturated aqueous sodium bicarbonate solution 
and saturated brine in order and dried. The solvent was distilled away and the residue was purified by silica gel column 

55 chromatography (ethyl acetate: hexane = 3:1) to give 200 mg of 2-acetamldo-1,3-diacetoxy-2-(3-phenyl-2-propenyl) 
propane as white crystals, melting point = 88-90'*C 
Rf: 0.70 (ethyl acetate) 
1 H-NMR (CDCIs/TMS) 6 : 

1.96 (3H, s). 2.07 (6H, s), 2.82 (2H, d, J=7.5Hz), 4.36 (4H, s) 

40 IR(KBr): 3311. 3084, 1750, 1655, 1560 crVT^ 
MS(EI): 333(M+) 



elemental analysis j calculated 


C 


64.85, 


H 


6.96, 


N 


4.20 


j found 


C 


64.85, 


H 


6.88, 


. N 


4.16 



Example 17 

2-Acetamido-1,3-diacetoxy-2-(3-phenyl-2-propenyl)propane (1 70 mg) was dissolved in 6 ml of methanol and 6 ml 
of a 1 N aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 3 hours. 
After the reaction, the solvent was distilled away and the residue was purified by silica gel column chromatography 
(methanol: chloroform = 1 :30 - 1:6) to give 70 mg of 2-amino-2-(3-phenyl-2-propenyl)-1 ,3-propanedlol as pate brown 

crystals. 

Rf: 0.14 (methanol:chloroform =1:10) 
IR(KBr): 3367, 2935, 1556 cm""" 
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Example 18 

(1) 1 -Phenyl- 1-propyn-3-ol (5 g). 5.1 g of tosyl chloride and 20 ml of pyridine were stirred at room temperature for 
1 hour. The reaction mixture was poured into 100 ml of ice water and extracted with ethyl acetate. The oil layer was 

s washed with IN hydrochloric acid and saturated brine and dried over anhydrous sodium sulfate. The solvent was 

distilled away. The residue was purified by silica gel column chromatography (ethyl acetate :hexane = 1 :5) to give 2.54 

g of 3-phenyl-2'propynyl chloride as a pale yellow, oily substance. 

Rf: 0.81 (ethyl acetate:hexane =1:2) 

1 H-NMR (CDCI3/TMS) 6: 
10 4.37 (2H. s), 7.23-7.60 (5H. m) 

IR{neat): 2222. 758, 690 cnri 

MS(70eV): 150(M+) 

(2) A solution of 2.5 g of the above-mentioned compound, 3.79 g of dimethyl 2-acetamidomalonate and 1 .43 g of 
sodium ethoxide in 50 ml of ethanol was refluxed under heating for 3 hours under a nitrogen atmosphere. Water (20 

IS ml) was added thereto to stop the reaction and the mixture was extracted with ethyl acetate. The extract was dried 
over anhydrous sodium sulfate and the solvent was distilled away. The residue was purified by silica gel column chro- 
matography (ethyl acetate: hexane = 1:7 - 1:2) to give 2.5 g of diethyl 2-acetamido-2-(3-phenyl-2-propynyl)malonate 
as white crystals, 
melting point = 94-96.5'*C 

20 Rf: 0.38 (ethyl acetate: hexane = 1 :2) . • . 

1H-NMR (CDCI3/TMS) 5: 

1.28 (6H. t. J=7.5H2), 2.08 (3H, s), 3,49 (2H. s), 4.30 (4H, q, J=7.5H2). 6.98 (1H. br.s). 7.16-7.49 (5H. m) 
IR(KBr): 3260, 1747, 1643. 1197 crr\'^ 
MS(70eV): 331(M+) 

2S (3) A solution (50 ml) of 1 .8 g of the above-mentioned compound and 0.47 g of lithium borohydride In tetrahydrof uran 

was refluxed under heating for 1.5 hours under a nitrogen atmosphere. After cooling, the mixture was neutralized with 
8 ml of a IN aqueous hydrochloric acid solution and evaporated to dryness. Acetic anhydride (4 ml) and 30 ml of pyridine 
were added to the residue and the mixture was stirred at room temperature for 2.5 hours. The reaction mixture was 
poured into ice water and extracted with chloroform. The extract was washed with 1 N hydrochloric acid and saturated 

30 brine in order and dried. The solvent was distilled away and the residue was purified by silica gel column chromatog- 
raphy (ethyl acetate: hexane = 2:1) to give 430 mg of 2-acetamido-1,3-diacetoxy-2-(3-phenyl-2-propynyl)propane as 
a colorless, oily substance. Rf: 0.64 (ethyl acetate) ^ 
1 H-NMR (CDCIa/TMS) 5 : 

1.98 (3H, s), 2.07 (6H, s). 3.09 (2H, s). 4.47 (4H. s), 5.95 (1H, br.s). 7.18-7.48 (5H, m) 

35 IR(neat): 3293, 2135. 1745, 1662 cm'i r 
MS(70eV): 331 (M-^) 

Example 19 

40 2-Acetamido-1 ,3-diacetoxy-2-(3-phenyl-2-propynyl)propane (430 mg) was dissolved in 8 ml of methanol and 8 ml 

of a IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 2 hours. 
The solvent was distilled away and the residue was purified by silica gel column chromatography (methanol :chloroform 

= 1 :50 - 1 :7) to give 230 mg of 2-amino-2-(3-phenyl-2-propynyl)-1 ,3-propanediol as a pale yellow, amorphous-like solid, 
Rf: 0.20 (methanol:chloroform = 1 :.5) 
45 IR(KBr): 3281, 2932, 1558, 1049 cm'i 

Example 20 

(1 ) A solution of 1 .1 g of 4-(4-butylphenyl)butanol, 1 .05 g of tosyl chloride, 0.48 ml of pyridine and a catalytic amount 
50 of dimethylamrnopyridine in dichloromethane was allowed to stand at room temperature overnight. The reaction mixture 
was poured into 50 ml of ice water and extracted with chloroform. The extract was dried over anhydrous sodium sulfate 
and the solvent was distilled away. The residue was purified by silica gel column chromatography (ethyl acetate:hexane 
= 1:6) to give 1.2814 g of 4-(4-butylphenyl)butyl p-toluenesulfonate as a colorless, oily substance. 
1H-NMH (CDCIg/TMS) 6 : 

55 0.96 (3H. t. J=7Hz), 1 .50-2.00 (8H, m), 2.48 (3H. s). 2.40-2.75 (4H. m), 4.08 (2H, t. J=6Hz), 7.07 (4H, m). 7.36 

(2H, d, J=8Hz). 7.83 (2H. d. J=8Hz) 
IR: 2956, 2929, 2858, 1361 cm-^ 
MS: 360(M-^) 
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(2) The above-mentioned compound (1 .21 38 g) and 0.606 g of sodium iodide were dissolved in 34 ml of 2-butanone 
and the mixture was refluxed under heating for 4 hours. The mixture was poured into 100 ml of ice water and extracted 
with ethyl acetate. The extract was dried over anhydrous sodium sulfate and the solvent was distilled away. The residue 
was purified by silica gel column chromatography (ethyl acetate: hexane = 1:9) to give 0.953 g of 4-(4-butylphenyl)- 
1-iodobutane as a red, oily substance. 

Rf: 0.75 (ethyl acetate:hexane = 1 :5) 
""H-NMR (CDCI3/TMS) 5 : 

0.92 (3H, t. J=7Hz). 1.10-2.05 (8H. m), 2.59 (4H, t, J=7.5Hz), 3.20 (2H. t. J=7Hz), 7.07 (5H, s) 

(3) A solution of 953.4 mg of the above-mentioned compound, 687.7 mg of diethyl 2-acetamidomalonate and 260 
mg of sodium ethoxide in 10 ml of ethanol was refluxed under heating for 3 hours under a nitrogen atmosphere. The 
mixture was poured into 100 ml of ice water and extracted with ethyl acetate. The extract was dried over anhydrous 
sodium sulfate and the solvent was distilled away. The residue was purified by silica gel column chromatography (ethyl 
acetate:hexane = 1 :3 - 1 :2) to give 480 mg of diethyl 2-acetamido-2-[4-(4-butylphenyl)-butyl]malonate as white crystals, 
melting point = 60-6rC 

Rf: 0.38 (ethyl acetate:hexane =1:2) 
1H-NMR (CDCIq/TMS) 5 : 

0.93 (3H, t. J=6Hz). 1.24 (3H. t, J=7Hz), 1.09-1.85 (8H, m), 2.02 (3H, s), 2.35 (2H. m), 2.58 (4H. t. J=7.5Hz), 
4.25 (2H. q, J=6H2)' 6.75 (1H, br.s). 7.07 (4H, s) 
IR: 3270, 2930, 2850, 1740. 1640 cm'"' 
MS: 405(M-^), 290 



elemental analysis 1 calculated 


C 


68.12, 


H 


8.70. 


N 


3.45 


1 found 

■ 
• 


C 


68.25, 


H 


8.69. 


N 


3.55 



(4) A solution (15 ml) of 450 mg of the above-mentioned compound and 100 mg of lithium borohydride in tetrahy- 
drofuran was refluxed under heating for 2 hours under a nitrogen atmosphere. The mixture was neutralized with 2.6 
ml of a 2N aqueous hydrochloric acid solution and dried to solidness. Acetic anhydride (2 ml) and 4 ml of pyridine were 
added to the residue and the mixture was stirred at room temperature overnight. The reaction mixture was poured into 
ice water and extracted with ethyl acetate. The extract was washed with 2N hydrochloric acid, a saturated sodium 
bicarbonate solution and saturated brine in order and dried. The solvent was distilled away and the residue was purified 
by silica gel column chromatography (ethyl acetate:hexane = 3:1) to give 72.4 mg of 2-acetamido-1,3-diacetoxy-2-[4- 
(4-butyIphenyl)butyl]propane as white crystals, 
melting point = 68-71 "^C 
Rf: 0.63 (ethyl acetate) 
1H-NMH (CDCl3>TMS) 5: 

0.91 (3H. t. J=7Hz). 1.10-2.40 (10H, m), 1.93 (3H. s). 2.06 (6H, s), 2.58 (4H. t, J=7.5Hz), 4.28 (4H, s), 5.62 (1H. 
br.s), 7.07 (4H. s) 

IR: 3298, 3090, 2931. 2859, 1739, 1652, 1557 cm"! 
MS: 405(M+) 



elemental analysis j calculated 


c 


68.12, 


H 


8.70, 


N 


3.45 


■ 

i found 

■ 
• 


c 


67.95, 


H 


8.52, 


N 


3.44 



45 Example 21 

2-Acetamido-1,3-diacetoxy-2-[4-(4-butylphenyl)butyl]propane (66.2 mg) was dissolved in 2 ml of methanol and 2 
ml of a 1 N aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 4 hours. 
The solvent was distilled away and the residue was purified by silica gel thin layer chromatography (methanohchloro- 
50 form = 1 :4) to give 24.9 mg of 2-amino-2-[4-(4-butylphenyl)butyl]-1 .3-propanediol as white crystals, 
melting point = 92-94*C 
Rf: 0.15 (methanol:chloroform = 1:4) 
IR: 3276, 2928, 2858. 1560 cm'i 

55 Example 22 

(1) 4-(4-Hexylphenyl)butanol (5.0 g) was dissolved in 20 ml of pyridine and 4.88 g of tosyl chloride was added 
thereto. The reaction mixture was left standing at room temperature overnight. The reaction mixture was poured into 
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ice water and extracted with ethyl acetate. The extract was washed with 2N hydrochloric acid, a saturated aqueous 
sodium bicarbonate solution and saturated brine In order and concentrated. The residue was purified by silica gel 
column chromatography (ethyl acetate:hexane = 1:7) to give 2.21 g of 4-(4-hexylphenyl)butyl p-toluenesulfonate as a 
colorless, oily substance. 
5 Rf: 0.35 (ethyl acetate:hexane = 1:5) 
1H-NMR(CDCI3/TMS)5: 

0.90 (3H, t. J=6Hz). 1.09-1.85 (12H, m). 2.46 (3H. s), 2.53 (4H. m), 4.06 (2H, t, J=6Hz). 7.06 (4H. s), 7.34 (2H. 
d. J=8Hz). 7.81 (2H. d. 3=8Hz) 
IR: 2927. 2856, 1 599 cm-i 
10 MS: 388(M+). 216 



elemental analysis j calculated 


C 


71.10, 


H 


8.30 


j found 


C 


71.35. 


H 


8.34 



(2) The above-mentioned compound (2.21 g) and 1 .02 g of sodium iodide were dissolved in 57 ml of 2-butanone 

and the mixture was refluxed under heating for 2 hours. The reaction mixture was poured into ice water and extracted 
with ethyl acetate. The extract was washed with saturated brine, and dried and concentrated. The residue was purified 
by silica gel column chromatography (ethyl acetate :hexane = 1:9) to give 1.765 g of 4-(4-hexylphenyl)-1 -iodobutane 
as a colorless, oily substance. 
Rf : 0.43 (ethyl acetate:hexane = 1 :5) 
"•H-NMR (CDCIa/TMS) 5: 

0.90 (3H. t. J=6Hz). 1.05-2.05 (12H, m), 2.60 (4H, m), 3.21 (2H, t, J=7Hz), 7.10 (4H, s) 
MS: 344(M+). 273, 175 



elemental analysis | calculated 


c 


55.82, 


H 


7.32 


1 found 


c 


55.81 , 


H 


7.32 



(3) A solution of 1.6806 g of the above-mentioned compound, 1.1133 g of diethyl 2-acetamidomalonate and 523^* 
30 mg ot sodium ethoxide in 20 ml of ethanol was refluxed under heating tor 4.5 hours under a nitrogen atmosphere. The 

reaction mixture was poured into ice water and extracted with ethyl acetate. The extract was dried and concentrated. 

The residue was purified by silica gel column chromatography (ethyl acetate:hexane = 1:3) to give 870 mgof diethyl" 

2-acetamido-2-[4-(4-hexylphenyl)-butyl]malonate as white crystals. 

melting point = 57-58"C 
3S Rf: 0.42 (ethyl acetate: hexane =1:2) 

1H-NMR(CDC!3/TMS)5: 

0.91 (3H, t. J=6Hz), 1 .24 (6H. t. J=7Hz), 1 .08-1 .90 (12H. m), 2.02 (3H. s), 2.35 (2H. m), 2.58 (4H, t, J=7Hz). 4.23 
(4H, q, J=7Hz). 6.74 (1 H, br.s), 7.07 (4H. s) 
IR: 3270. 2927. 2858, 1746, 1644. 1514 cm'^ 
40 MS: 433(M+). 360. 318 



• 

elemental analysis I calculated 


C 


69.25. 


H 


9.07, 


N 


3.23 


• 

1 found 

ft 
• 


c 


69.44. 


H 


8.97, 


N 


3.26 



(4) A solution (20 ml) of 840 mg of the above-mentioned compound and 211 mg of lithium borohydride in tetrahy- 
drofuran was refluxed under heating for 4 hours under a nitrogen atmosphere. The mixture was neutralized with 2N 
hydrochloric acid and the solvent was evaporated to dryness. Acetic anhydride (5.5 ml) and 16 ml of pyridine were 
added to the residue and the mixture was stirred at room temperature overnight. The reaction mixture was treated 
conventionally and the residue obtained was purified by silica gel column chromatography (ethyl acetateihexane = 3: 
1) to give 244.5 mg of 2-acetamido-1,3-diacetoxy-2-[4-(4-hexylphenyl)butyl]propane as white crystals, 
melting point = 61-64*'C 
Rf: 0.71 (ethyl acetate) 
1H-NMH (CDCl3/TMS)5: 

0.88 (3H, t, J=6Hz), 1.10-1.90 (14H. m). 1.92 (3H, s). 2.04 (6H. s). 2.58 (4H. t. J=7Hz), 4,28 (4H, s). 5.58 (1H. 
br.s). 7.06 (4H, s) 

IR: 3313, 2928, 2856. 1750, 1656 cm""" 
MS: 433(M-^), 389. 373 
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* 

elemental analysis j calculated 


C 69.25, 


H 


9.07, 


N 


3.23 


■ 

i found 

■ 


C 69.26, 


H 


9.01, 


N 


3.22 



Example 23 

2-Acetamido-1,3-diacetoxy-2-[4-(4-hexylphenyl)butyl]propane (200.2 mg) was dissolved In 7 ml of methanol and 
1 N sodium hydroxide was added thereto. The mixture was refluxed under heating for 5 hours. The solvent was distilled 
away and the residue obtained was purified by silica gel thin layer chromatography (methanol:chloroform = 1 :3) to give 
79.7 mg of 2-amino-2-[4-(4-hexylphenyl)butyl]-1 ,3-propanediol as white crystals, 
melting point = 99-102*'C 
Rf: 0.14 (methanohchloroform = 1 :4) 
IR: 3286, 2927, 2858, 1562, 1514 cm-"" 

Example 24 

(1) Concentrated sulfuric acid (18.3 g) was gradually added dropwise to 13.94 g of concentrated nitric acid and 
the mixture was vigorously shaken for 1 0 minutes. To the mixed solution, 1 0 g of 3-phenylpropyl bromide was gradually 
added dropwise at -20°C and the mixture was stirred at -20°C for 1 hour. The reaction mixture was poured into 500 
ml of ice water and extracted with ether. The extract was washed and dried, and the solvent was distilled away The 
residue was purified by silica gel column chromatography (ethyl acetate:hexane = 1 :9) to give 4.5 g of 3-(4-nitrophenyl) 
propyl bromide as a colorless, oily substance. 

Rf: 0.33 (ethyl acetate:hexane = 1:15) 

(2) Sodium (0.68 g) was added to 40 ml of absolute ethanol under ice-cooling. The mixture was stirred at room 
temperature for 30 minutes in a stream of nitrogen to give a sodium ethoxide solution. To this solution, 1 .98 g of diethyl 
2-acetamidomalonate was added and 4.8 g of the compound of (1) above was dropwise added thereto. The mixture 
was refluxed under heating for 6 hours. The reaction mixture was poured into 100 ml of ice water and extracted with 
ethyl acetate. The extract was washed and dried, and the solvent was distilled away. The residue was purified by silica 
gel column chromatography (ethyl acetate:hexane = 1 :3 - 1 :1 ) to give 3.0 g of diethyl 2-acetamido-2-[3-(4-nitrophenyl) 
propyljmalonate as a yellow, oily substance. 

Rf: 0.51 (ethyl acetate :hexane = 1:1) 

(3) A solution (50 ml) of 1 .0 g of the compound of (2) above and 228 mg of lithium borohydride in tetrahydrofuran 
was refluxed under heating for 2 hours in a stream of nitrogen. The reaction mixture was poured into 100 ml of ice 
water and extracted with ethyl acetate. The extract was washed and dried, and the solvent was distilled away The 
residue was purified by silica gel column chromatography (methanol: chloroform = 1 :9) to give 400 mg of 2-acetamido- 
2-[3-(4-nitrophenyl)propyl]-1,3-propanediol as a yellow, oily substance. 

Rf: 0.22 (ethyl acetate) 
iH-NMR (90MHz, CDCI3) 6: 

1 .38-1 .80 (4H, m), 2.00 (3H. s). 2.57-3.04 (2H, m), 3.39-4.28 (4H, m), 3.93 (2H. br.s). 6.23-6.58 (1 H, m), 7.17-7.63 

(2H, m), 7.75-8.20 (2H, m) 

IRv : 3301, 2944, 1652, 1519 cm-i 

MS(EI): 296(M+) 

Example 25 

2-Acetamido-2-[3-(4-nitrophenyI)propyl]-1 ,3-propanediol (400 mg) was dissolved in 50 ml of methanol and 6.7 ml 
of a IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 3 hours 
and neutralized with dilute hydrochloric acid. The solvent was distilled away and chloroform was added to the residue 
for extraction. The chloroform layer was washed and dried, and the solvent was distilled away The residue was purified 
by silica gel column chromatography (methanol :chloroform = 1 :4) to give 1 00 mg of 2-amino-2-[3-(4-nitrophenyl)propy I]- 
1 ,3-propanediol as a red, oily substance. 
Rf: 0.13 (chloroform: methanol = 4:1) 
H-NMR (90MHz, CDCI3) 6: 

1.10-2.05 (4H, m). 2.52-3.11 (2H, m), 3.19-3.86 (4H. m), 4.65 (4H. br.s). 7.08-7.65 (3H, m). 7.70-8.18 (1H, m) 
IRv : 3359, 2936, 2866. 1524 cm*"" 
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Example 26 

(1) A 15N aqueous sodium hydroxide solution (2 ml) and a solution (10 ml) of 8.0 g of undecyl bromide in ethanol 
was added to a solution (30 ml) of 4.56 g of 3-(3-hydroxyphenyl)-propanol in ethanol and the mixture was stirred at 

5 70**C for 12 hours. The solvent was distilled away and the residue was extracted with ethyl acetate. The extract was 
washed with saturated sodium hydrogencarbonate and brine, and dried over magnesium sulfate. The solvent was 
distilled away and the residue was purified by silica gel column chromatography (ethyl acetateihexane = 1 :20 - 1:3) to 
give 7.37 g of 3-(3-undecyioxyphenyl)propanol as a colorless, oily substance. 
IH-NMR (90MH2. CDCI3) S: 

10 0.87 (3H. t, J=6Hz). 1.10-2.08 (20H, m). 1.60 (1H, br.s). 2.69 (2H. t, J=6Hz), 3.55-3.81 (2H, m), 3.94 (3H. t. 

J=6Hz). 6.62-6.87 (3H, m), 7.06-7.23 (1H, m) 

(2) Carbon tetrabromide (5.68 g) and 4.49 g of triphenylphosphine were added to a solution (100 ml) of 5 g of the 
above-mentioned compound in methylene chloride and the mixture was stirred at room temperature overnight. The 
reaction mixture was poured into ice water and extracted with methylene chloride. The organic layer was washed and 

IS dried, and the solvent was distilled away. Petroleum ether was added to the residue and insoluble matters were filtered 
off. The petroleum ether layer was distilled away and the residue was purified by silica gel column chromatography 
(ethyl acetate:hexane = 1:20) to give 4.6 g of 3-(3-undecyloxyphenyl)propyl bromide as a colorless, oily substance. 
1 H-NMR (90MHz, CDCy 6: 

0.83 (3H, t. J=7H2), 1.04-1.53 (16H, m), 1.55-1.86 (2H, m), 2.14 (2H. m, J=7Hz), 2.70 (2H, t. J=7Hz), 3.34 (2H, 
20 t, J=7Hz), 3.90 (2H, t, J=7Hz), 6.73-6.85 (3H, m), 7.14-7.42 (1H, m) 
IR: 2925, 2553, 1583, 1451, 1261 cm-"» 

(3) Sodium (0.43 g) was added to absolute ethanol (40 ml) under ice-cooling and the mixture was stirred at room 
temperature for 30 minutes in a stream of nitrogen to give a 19 mmol solution of sodium ethoxide In ethanol. To this 
solution, 4.0 g of diethyl 2-acetamidomalonate was added and the mixture was stirred at 50°C tor 30 minutes in a 

2S stream of nitrogen. The compound (4.6 g) of (2) above was added thereto at room temperature and the mixture was 
refluxed under heating for 6 hours. After cooling to i-oom temperature, the mixture was neutralized with dilute hydro- 
chloric acid and ethanol was distilled away. The residue was extracted with ethyl acetate. The ethyl acetate layer was 
washed and dried, and the solvent was distilled away. The residue was purified by silica gel column chromatography 
(ethyl acetate:hexane =1:5 - 1:1) to give 4.2 g of diethyl 2-acetamido-2-[3-(3-undecytoxyphenyl)-propyl]malonate as 

30 white crystals. 

mefting point = 38-39*C 
^H-NMR (90MHz, CDCIg) S: 

0.88 (3H. t. J=7H2), 1.1 2-1.90 (27H, m), 2.03 (3H, s), 2.27-2.73 (4H, m), 3.93 (3H, t, J=7Hz), 4.22 (4H, q, J=7Hz), 
6.61 -6.87 (3H, m), 7.04-7.22 (1 H, m) 
35 IR: 3251, 2917, 1741. 1680 cm-i 
MS(EI): 505(M+) 

(4) A solution (20 ml) of 3.5 g of the compound of (3) above in anhydrous tetrahydrofuran was dropwise added to 
a solution (50 ml) of 1 .08 g of lithium aluminum hydride in anhydrous tetrahydrofuran under ice-cooling and the mixture 
was stirred under ice-cooling for 1 hour. The excess lithium aluminum hydride was decomposed and filtered off. The 

40 filtrate was extracted with ethyl acetate. The ethyl acetate layer was washed and dried. The solvent was distilled away 
and the residue was purified by silica gel column chromatography (ethyl acetate, chloroform:methanol = 9:1) to give 
1.6 g of 2-acetamido-2-[3-(3-undecyloxyphenyl)propyl]-1,3-propanediol as a colorless, oily substance. 
iH-NMR (90MHz. CDCI3) 6: 

0.86 (3H. t. J=6Hz), 1 .05-1 .45 (1 6H. m), 1 .45-1 .87 (6H. m). 1 .99 (3H. s), 2.47-2.70 (2H. m), 3.64 (4H. dd, 3=12Hz. 
4S 21 Hz). 3.82 (2H. t. J=6Hz). 3.79-4.10 (2H. m), 5.89 (1H. br.s), 

6.60-6.82 (3H, m). 7.03-7.31 (1H. m) 
IR: 3307, 2926, 2857. 1 652 cm-i 
MS(EI): 421 (M^-) 

SO Example 27 

2-Acetamido-2-(3-(3-undecyloxyphenyl)propyl]-1,3-propanediol (1.4 g) was dissolved in 50 ml of methanol and 
16.6 ml of a IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 3 
hours. The mixture was poured into ice water and neutralized with dilute hydrochloric acid. The solvent was distilled 
ss away and chloroform was added to the residue for extraction. The chloroform layer was washed and dried. The solvent 
was distilled away and the residue was recrystallized from diisopropyl ether-hexane to give 0.9 g of 2-amino-2-13- 
(3-undecyloxyphenyl)propyl]-1,3-propanediol as white crystals, melting point = 71-72**C 
iH-NMH (90MHz, CDCI3) 6: 
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0.86 (3H, t, J=6Hz), 1.14-1.91 (22H. m), 2.20 (4H. br.s), 2.60 (2H, t, J=6Hz). 3.49 (4H, dd. 3=10Hz, 13Hz). 3.94 
(2H. t, J=6Hz), 6.62-6.86 (3H, m). 7.05-7.21 (1H. m) 
IR: 3344. 3289, 3179. 2919, 1610 cm'^ 
MS(EI): 379(M+) 

5 

Example 28 : 2-Amino-2-[2-(4-octylphenyl)ethyl]-1.3-propanediol 

(1 ) 2-(4-Octanoylphenyl)ethyl acetate 

10 Aluminum chloride (111.8 g) was added to dichloroethane (500 ml) in a stream of nitrogen and the mixture was 

stirred at room temperature. Then, phenethyl acetate (91.8 g) and decanoyl chloride (100 g) were dropwise added 
thereto under ice-cooling and the mixture was stirred at room temperature overnight. The reaction mixture was poured 
into ice water and extracted with diethyl ether. The ether layer was washed with saturated brine and dried over anhy- 
drous magnesium sulfate. The solvent was distilled away and the residue was purified by silica gel column chroma- 

is tography (eluent; ethyl acetate:hexane = 1 :20) to give 61 .3 g of the subject compound (yield 38%) as an oily substance. 
IRv Neat max : 2929, 1740, 1685, 1236 cm""* 

(2) 2-(4-Octylphenyl)ethyl acetate 

20 Triethylsilane (28.8 ml) was added to a solution (86ml) of the above-mentioned compound (24.9 g) in trifluoroacetic 

acid under ice-cooling and the mixture was stirred at room temperature for 2 hours. The solvent was distilled away and 
thereto was added ice water and then a cool, saturated sodium hydrogencarbonate solution gradually. The mixture 
was extracted with ethyl acetate and the ethyl acetate layer was washed and dried over magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 

25 hexane =1 :20) to give 20.5 g of the subject compound as an oily substance (yield 87%). 
IRv Neat max : 2927, 2855, 1742, 1237 cm'^ 

(3) 2-(4-Octylphenyl)ethyl alcohol 

30 Sodium methoxide (11 .9 g) was added to a solution of the above-mentioned compound (30.3 g) in methanol (300 

ml) and the mixture was refluxed under heating for 3 hours. The reaction mixture was concentrated and ice water was 
added thereto. The mixture was extracted with ethyl acetate and the ethyl acetate layer was washed with a 5% aqueous 
HCI solution and saturated brine. The resultant mixture was dried over magnesium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate ihexane = 1: 

35 15, ethyl acetate) to give 25.0 g of the subject compound as an oily substance (yield 97%). 
IRv Neat max : 3357, 2927, 2855, 1467 cm'i 

(4) 2-(4-Octylphenyl)ethyl methanesulfonate 

40 Triethylamine (16.4 ml) was added to a solution (500 ml) of the above-mentioned compound (25 g) in dichlorometh- 

ane and the mixture was ice-cooled. Methanesulfonyl chloride (13.4 g) was dropwise added thereto and the mixture 
was stirred at room temperature for 1 hour The reaction mixture was poured into ice water and extracted with dichio- 
romethane. The dichlorom ethane layer was washed with a saturated potassium hydrogencarbonate solution, a 1% 
saturated aqueous hydrochloric acid solution and saturated brine and dried over anhydrous magnesium sulfate. The 

45 solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1 :1 9) to give 31 .6 g of the subject compound as an oily substance (yield 95%). 
1H-NMR (CDCI3) 5: 

0.86 (3H, t, J=6Hz), 1.13-1 .79 (1 2H, m), 2.58 (2H, t, J=6Hz). 2.82 (3H. s), 3.01 (2H, t, J=6Hz). 4.39 (2H. t. J=6Hz). 

7.12 (4H, s) 
SO I Rv Neat max : 2926, 1 356, 1 1 74 cm-^ 

(5) 2-(4-Octylphenyl)ethyl iodide 

Sodium iodide (1 8. 1 3 g) was added to a solution (500 ml) of the above-mentioned compound (31 .5 g) In 2-butanone 
ss and the mixture was refluxed under heating for 4 hours. The reaction mixture was concentrated and poured Into ice 
water. The resultant mixture was extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was purified 
by silica gel column chromatography (eluent; ethyl acetate: hexane = 1 .20) to give 27.5 g of the subject compound as 
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an oily substance (yield 80%). ^H-NMH (CDCI3) 6 : 

0.86 (3H, t, J=6H2). 1.07-1.79 (12H. m), 2.58 (2H. t, J=6H2). 3.01-3.57 (4H, m), 7.11 (4H. s) 
IRv Neat max : 2925, 2853, 1 1 68 cm-i 

(6) Diethyl 2-acelamido-2-(4-octylphenyl)ethyl malonate 

A solution (80 ml) of sodium ethoxide (8.2 g) in absolute ethanol was dropwise added to diethyl acetamidomalonate 
(26 g) in a stream of nitrogen and the mixture was stirred at 65^*0 for 30 minutes. Then, a solutipn of the above- 
mentioned compound (1 3.8 g) in anhydrous tetrahydrof uran was dropwise added thereto and the mixture vyas stirred 
at 65'*C for 30 minutes. The reaction mixture was concentrated and poured into ice water. 

The resultant mixture was extracted with ethyl acetate. The extract was washed with saturated brine and dried 
over anhydrous magnesium sulfate. The solvent was distilled away and the residue was purified by silica gel column 
chromatography (eluent; ethyl acetate :hexane = 1:3) to give 10.6 g of the subject compound (yield 61%). 
melting point = 49-51*C 
1H-NMR (CDCI3) 5: 

0.86 (3H, t. J=6Hz). 1.14 (6H. t, J=6Hz). 1.20-1.73 (12H, m), 2.95 (3H, s), 2.30-2.83 (6H, m). 4.21 (4H, q, J=6H2), 
6.74(1H. s), 7.05(4H, s) 
IRv max : 3257. 2924. 1747, 1643 cm-i 

(7) 2-Amino-2-[2-(4-octylphenyl)ethyl]-1 ,3- propanediol 

(a) A solution (100 ml) of the above-mentioned compound (11.55 g) in anhydrous tetrahydrof uran was dropwise 
added to a solution (260 ml) of lithium aluminum hydride (3.03 g) in anhydrous tetrahydrofuran under ice-cooling in a 
stream of nitrogen and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate 
solution was added to the reaction mixture under ice-cooling. The resultant aluminum hydroxide was filtered off and 
the resultant mixture was dried over anhydrous sodium sulfate. The solvent was distilled away and pyridine (40 ml) 
was added to the residue. Acetic anhydride (30 ml) was added thereto under ice-cooling and the mixture was left 
standing at room temperature overnight. The reaction mixture was poured into water-cooled 5% hydrochloric acid and 
extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over anhydrpus mag- 
nesium sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography 
(eluent; ethyl acetate.hexane = 2:1) to give 8.25 g of 1,3-propanediyl-2-acetamido-2-[2-(4-octylphenyl)ethyl]ylidene- 
diacetate as white crystals. . 

(b) An aqueous solution (100 ml) of lithium hydroxide (7.2 g) was added to. a solution (100 ml) of the above- 
mentioned diacetate (8.25 g) in methanol and the mixture was refluxed under heating for 2 hours. The reaction mixture 
was concentrated and extracted with ethyl acetate. The extract was washed with saturated brine and dried over an- 
hydrous magnesium sulfate. The solvent was distilled away and the residue was recrystallized from ethyl acetate to 
give 4 g of the subject compound, melting point 103-105'*C. 

^H-NMR (DMSO) 5: 

0.86 (3H, t. J=6H2), 1.10-1.85 (14H, nri), 2,38-2.79 (6H, m). 3.39 (4H, s), 7.06 (4H, s), 7.84 (2H, brs) 
IRv : 3364, 2925, 1019 cm-i 

Example 29 : 2-Amino-2-[2-(4-octylphenyl)ethyl]-1,3-propanediol hydrochloride 

2-Amino-2-[2-(4-octylphenyl)ethyl]-1,3-propanediol (7 g) was dissolved in ethanol (50 ml) and a IN hydrochloric 
acid/ether solution (50 ml) was added thereto. The solvent was distilled away and the resultant crystals were recrys- 
tallized from ethanol to give 4.2 g of the subject compound, 
melting point = 11 8-1 20*^0 
iH-NMR (DMSO) 5: 

0.89 (3H, t. J=6Hz), 1.07-1.77 (12H. m). 1.82-2.17 (2H, m), 2.42-2.95 (4H. m). 3.80 (AH, s), 5.03 (2H, brs). 7.11 
(4H. s). 8.07 (3H. brs) 
IRv : 3371, 3265. 2924. 1069 cm ^ 

Example 30 : 2-Acetamido-1,3-diacetoxy-2-[2-(4-octylphenyl)-ethyl]-1,3- propane 

A solution (100 ml) of diethyl 2-acetamido-2-[2-(4-octylphenyl)ethyl]ma!onate (11.55 g) in anhydrous tetrahydro- 
furan was dropwise added to a solution (260 ml) of lithium aluminum hydride (3.0 g) in anhydrous tetrahydrofuran under 
ice-cooling. The mixture was stirred for 1 hour under ice-cooling and then at room temperature for 2 hours. A saturated 
aqueous solution of sodium sulfate was dropwise added under ice-cooling to decompose lithium aluminum hydride, 
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which was then filtered off. The resultant mixture was extracted with ethyl acetate and the ethyl acetate layer was 
washed and dried. The solvent was distilled away and the residue was purified by silica gel column chromatography 
(chloroform/methanol = 9/1) to give crystals of 2-acetamido-2-[2-(4-octylphenyl)ethy!]-1.3-propanediol, melting point 
66-6B°C. The obtained compound was dissolved in pyridine (40 ml) and acetic anhydride (30 ml) was added thereto 

5 under ice-cooling. The mixture was left standing at room temperature overnight. The reaction mixture was poured into 
a 1 0% aqueous hydrochloric acid solution (500 ml) and extracted with ethyl acetate. The ethyl acetate layer was washed 
with an aqueous potassium hydrogencarbonate solution and saturated brine, and dried over anhydrous magnesium 
sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography (ethyl acetate/ 
hexane = 2/1 ) to give 8.25 g of the subject compound. 

10 yield 71% 

melting point = 105-107**C 
1H-NMR (CDCy 5: 

0.85 (3H, t). 1.22-1.29 (10H, m). 1.51-1.61 (2H. m), 1.93 (3H, s), 2.07 (6H, s), 2.17 (2H, t). 2.54 (2H, t), 2.55 (2H, 
t), 4.35 (4H. s). 5.61 (1H. brs), 7.07 (4H. s) 
IS IR (Nujol)v : 3310, 2920. 1738, 1652. 1556 cm-i 

In the same manner as in the above-mentioned Examples, the following compounds can be produced. 

Example 31 : 2-Amino-2-dodecyl-1,3-propanediol hydrochloride 

20 IR(KBr): 3260, 3050, 2920, 2850, 1590, 1520. 1470. 1260, 1070. 1050 cm'"* 

melting point = 94.0-95.5**C 

Example 32 : 2-Amino-2-tridecyl-1,3-propanediol hydrochloride 

2S IR(KBr): 3420. 3320, 2400, 2350, 1620, 1590, 1510. 1465, 1085, 1045, 1030, 1000 cm-"" 

melting point = 1 03.0-1 04.0**C 

Example 33 : 2-Amino-2-penladecyl-1,3-propanediol hydrochloride 
30 iR(KBr): 3430, 3350, 3030, 2920. 2850. 1620. 1590. 1510. 1475. 1080. 1055. 1040 cm-i 



elemental analysis 1 calculated 
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melting point = 106.5-108.0''C 

Example 34: 2-Amlno-2-(2-pentadecynyl)-1,3-propanediol hydrochloride 
IR(KBr): 3400, 2920, 2850, 1500, 1470, 1060cm-i 



elemental analysis 
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melting point = 100.0-101.0**C 

The Instant compound is produced according to the following steps (1) through (6). 

(1 ) Propargyl alcohol (3.00 g) was portionwise added to a mixed solution of 2.256 g of sodium hydride and 30 ml 
of dry dimethy Iformamide under ice-cooling under a nitrogen atmosphere. The mixture was stirred at room temperature 
for 30 minutes. The mixture was ice-cooled again and 5.175 g of chloro methyl methyl ether was portionwise added 
thereto. The mixture was stirred at room temperature overnight. Then, 4.284 g of sodium hydride was added thereto 
under ice-cooling and the mixture was heated to room temperature, followed by stirring for 30 minutes. The reaction 
mixture was ice-cooled again and a solution of 26.68 g of lauryl bromide in 20 ml of dry dimethylformamide was por- 
tionwise added thereto. The mixture was stirred at room temperature overnight. The reaction mixture was poured into 
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ice water and extracted three times with ethyl acetate. The ethyl acetate layer was washed with saturated brine and 
dried over magnesium sulfate anhydride. The solvent was distilled away under reduced pressure and the residue was 
purified by silica gel column chromatography to give 12.374 g of 1 5-methoxymethoxy-1 3-pentadecyne. 
IRCcm-i): 2940. 2850, 1470. 1150. 1005. 1400, 1000, 930 

1H-NMR (CDCyS: 

0.879 (3H, t. J=6.74Hz. CHgCHg). 1.257 (20H, br.s. CH2XIO), 2.213 (2H. tt. J=6.96. 2.20Hz, C^C-CHpCHg). 
3.380 (3H..S. OCH3). 4.204 (2H. t. J=2.20flz, OCHaC^C). " ' 

4.711 {2H. s, OCH2O) 

(2) The compound (12.374 g] of (1 ) above was dissolved in a 1 N solution (230 ml) of hydrochbric acid in methanol 
and the mixture was heated at 65®C for 1 .5 hours. The reaction mixture was concentrated under reduced pressure 
and the residue was purified by silica gel column chromatography to give 8.465 g of 2-pentadecynyl alcohol, 
melting point = 41.5-42.5**C 

IR(cm-i): 3300, 3200, 2960. 2930. 2850, 1480, 1030 
iH-NMH (CDCI3) 6 : 

0.880 (3H. t, J=6.74Hz. CH3), 1.260 (20H. br.s, CH2XIO). 2.209 (2H, tt, J=6.96. 2.12Hz, C^CCHa). 4.255 (2H. 
dd, J=2.69. 2.44Hz, OCH2) 

(3) In a reaction vessel equipped with a calcium chloride tube. 8.465 g of the compound of (2) above was dissolved 
in 85 ml of dichtoromethane and 15.683 g of carbon tetrabromide and 14.867 g of triphenylphosphine were added 
thereto under ice-cooling. The mixture was stirred at 0*^0 for 5 minutes. The reaction mixture was concentrated under 
reduced pressure and the residue was extracted with hexane. The hexane extract obtained was concentrated under 
reduced pressure and the residue was purified by silica gel column chromatography to give 7.964 g of 2'pentadecynyl 
bromide. 

IR(cm-'«): 2930. 2850, 1470, 1420 
1H-NMR(CDCI3)5: 

0.880 (3H, t, J=6.43Hz, CHg). 1.261 (20H. br.s, CH2XIO), 2.232 (2H, tt, J=6.96Hz, 2.36Hz, CsC-CHa), 3.932- 
(2H, t. J=2.32Hz, BrCHaC^C) 

(4) Diethyl acetamidomalonate (3.327 g) and 1.137 g of sodium ethylate were dissolved in 50 ml of dry ethanol 
and the mixture was stirred at room temperature for 30 minutes under a nitrogen atmosphere. A solution of 4.000 g of 
the compound of (3) above in 30 ml of dry ethanol was added thereto and the mixture was refluxed for ) 5 hours. 
Methanol (50 ml) was added to the reaction mixture and the insoluble matters were removed. The solvent was distilled 
away under reduced pressure and the residue was purified by silica gel column chronnatography to give 3.236 g of 
diethyl 2-acetamido-2-(2-pentadecynyl)ma]onate. melting point = 43.0-43.5^0 

IR(cm-i): 3250, 2920, 2850, 1750, 1650, 1540, 1470. 1380, 1300, 1240, 1200, 1100. 1080. 1060, 1020. 865 
iH-NMR(CDCIg)5: 

0.879 (3H. t, J=6.35Hz. CH3), 1.261 (20H. s, CHgXIO), 1.261 (6H, t. J=7.21Hz, OCH2CH3). 2:057 (3H. s. Ac). 
2.123-2.077 (2H, m, C^CCHqCHq). 3.211 (2H, t, J=2.32Hz, CCHg-C^C). 4.253 (2H, q, J=7.08Rz, OCH2CH3), 4.257. 
(2H, q, J=7.08Hz, OCH2CH3). 6.896 (1 H. br.s, NH) 

(5) In a reaction vessel equipped with a calcium chloride tube, 2.437 g of diethyl 2-acetamido-2-(pentadecynyl) 
malonate was dissolved in 80 ml of dry tetrahydrofuran and 0.898 g of lithium aluminum hydride was added thereto 
under ice-cooling. 

After heating to a room temperature, the mixture was stirred for 30 minutes. Water (3 ml) was added thereto under ice- 
cooling to stop the reaction and the solvent was distilled away under reduced pressure. Pyridine (70 ml) and 130 ml 
of acetic anhydride were added to the residue and the mixture was stirred at room temperature overnight. The reaction 
mixture was poured into ice water and extracted three times with ethyl acetate. The ethyl acetate layer was washed 
with IN hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and saturated brine in order and 
dried over anhydrous magnesium sulfate. The solvent was distilled away under reduced pressure and the residue was 
purified by silica gel column chromatography and recrystallized from hexane to give 808 mg of 2-acetamid6-1 ,3-diac- 
etoxy-2-(2-pentadecynyl)propane. 
melting point = 95.5-96.5**C 

IR(cm-i): 3300, 2930, 2850, 1740. 1650. 1580, 1400, 1380, 1260, 1040 
IH-NMR (CDCI3) S: 

0.879 (3H.t, J=6.47H2, CH3). 1.225 (24H. br.s, CH2XI2), 1.980 (3H, s. NAc). 2.089 (6H, s, OAcX2). 2.140 (2H. 
m. CHqC^C-CHqCHq), 2.790 (2H, t, J=2.32Hz, CH2C=C-CH2CH2). 4.422 (4H. s, CH2OX2), 5.829 (1H. br.s. NH) 

(6) 2-AcetarTiiido-1.3-diacetpxy-2-(2-pentadecynyl)propan6 (600 mg) was dissolved in 28 ml of methanol and 7.09 
ml of a 1 N aqueous sodium hydroxide solution was added thereto. The mixture was refluxed for 6 hours. The reaction 
rpixture was concentrated under reduced pressure and the residue was dissolved in 20 ml of a solvent (methanol :water 
= 3:7). After adsorption onto Sep-Pak, the residue was eiuted with methanol: water = 8:2 and the eluate was concen- 
trated. The residue was dissolved in methanol and the mixture was acidified with hydrochloric acid. The solvent was 
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distilled away under reduced pressure to give 343 mg ot 2-amino-2-(2-pentadecynyl)-1,3-propanediol hydrochloride. 
Example 35 : 2-Amino-2-(12-hydroxydodecyl)-1,3-propanediol hydrochloride 

5 

IR(KBr): 3350. 2920, 2850, 1500, 1470, 1080. 1050, 1040 cm''^ 
melting point = 1 38.0-1 42.0'*C 

The instant compound is produced according to the following steps (1 ) through (5). 

(1) Dodecanediol (23.000 g) was dissolved in 230 ml of dry tetrahydrofuran and 40 ml of dichloromethane, and 10 
10 mg of p-toluenesulfonic acid and 9.578 g of dihydropyran were added thereto. The mixture was stirred at room tem- 
perature for a day, Triethylamine (1 .0 ml) was added thereto to stop the reaction and the reaction mixture was concen- 
trated under reduced pressure. The residue was purified by silica gel column chromatography to give 8.132 g of do- 
decanediol monotetrahydropyranyl ether. 

IRCcm-""): 3620. 3450. 2930, 2850, 1460, 1360. 1140, 1125. 1080, 1030 
IS (2) The above-mentioned dodecanediol monotetrahydropyranyl ether (7.882 g) and 11 .437 g of carbon tetrabro- 

mide were dissolved in 78 ml of dichloromethane. Triphenylphosphlne (1 0.843 g) was added thereto under ice-cooling 
and the mixture was stirred at O^C for 5 minutes. The solvent was distilled away under reduced pressure and the 
residue was purified by silica gel column chromatography to give 4.029 g of 1-bronrK)-12-tetrahydropyranyloxydo- 
decane, 

20 |R(cm-''): 2930. 2850, 1460. 1445. 1360, 1140, 1120, 1080, 1020, 980 
•"H-NMR (CDCyS: 

1.274 (16H. br.s). 1.611-1.554 (6H, m). 1.750-1.689 (1H. m), 1.888-1.802 (1H, m), 1.852 (2H. qui. J=7.1Hz). 

3.381 (1H, dt. J=9,5, 6.9H2), 3.407 (2H, t, J=6.9Hz), 3.526-3.472 (1H, m). 3.728 (1H, dt, J=9.5. 7.0Hz), 3.900-3.845 

(1H, m), 4.574 (1H. dd. J=4.4. 2.7Hz) 
25 (3) Diethyl acetamldomalonate (6.996 g) and 3.189 g of sodium ethoxide were dissolved in 130 ml of dry ethanol 

and a solution of 10.698 g of 1-bromo-12-tetrahydropyranyloxydodecane in 200 ml of dry ethanol was added thereto. 

The mixture was refluxed under heating for 8 hours. The solvent was distilled away under reduced pressure and the 

residue was purified by silica gel column chromatography to give 5.837 g of diethyl 2-acetamido-2-(12-tetrahydropyra- 

nyloxydodecyl)malonate. 
30 m{cm'^): 3450. 2930, 2850, 1740. 1680, 1500, 1380. 1285, 1020 

1H-NI^R (CDCI3) 5: 1.25 (6H, t, J=7.1Hz). 1.25 (20H. br.s), 1.61-1.52 (6H. m). 1.83-1.71 (2H, m), 2.03 (3H, s), 

3.87-3.35 (4H, m), 4.24 (4H, q, J=7.1Hz), 4.58 (1H, d.d, J=4.4, 2.4Hz). 6.77 (1H. brs) 

(4) Diethyl 2-acetamido-2-(1 2-tetrahydropyranyloxydodecyl)-malonate (5.837 g) was dissolved in 1 3.0 ml of meth- 
anol and 2.202 g of sodium borohydride was gradually added thereto under ice-cooling. The entire amount of sodium 

35 hydride was added thereto and the mixture was left standing at room temperature for 2 hours. Methanol (30 ml) was 
added thereto and the mixture was made to assume weak acidity with 2N hydrochloric acid. The solvent was distilled 
away under reduced pressure. Pyridine (100 ml) and acetic anhydride (200 ml) were added to the residue and the 
mixture was stirred at room temperature for day and night. The reaction mixture was poured into ice water and extracted 
with ethyl acetate. The ethyl acetate layer was washed with 1 N hydrochloric acid, a saturated aqueous sodium hydro- 

40 gencarbonate solution and a saturated aqueous sodium chloride solution in order. The mixture was dried over anhy- 
drous magnesium sulfate and concentrated under reduced pressure. The concentrate was dissolved in 100 ml of 
methanol and 30 mg of p-toluenesulfonic acid was added thereto. The mixture was stirred at room temperature for 1 
hour. 

Triethylamine (0.5 ml) was added thereto and the mixture was stirred for 10 minutes, followed by concentration under 
46 reduced pressure. The concentrate was purified by silica gel column chromatography to give 1 . 180 g of 2-acetamido- 
1 ,3-diacetoxy-2-(1 2-hydroxydodecyl)propane. 
melting point = 75.0-76.5''C 

IR(cm-i): 3350, 2930. 2850, 1740, 1630, 1550, 1375, 1270, 1240. 1040 
iH-NMR (CDCl3)6: 

so 1.236 (22H, br.s. CHgXll), 1.843-1 .821 (2H. m, CH2). 1 937 (3H. s, NAc). 2.056 (6H, s, OAcX2), 3.608 (2H. br. 

s, CH2OH), 4.269 (4H. d.d, J=14.0, 11.5Hz. CHoOAcX2). 5.607 (1H, br.s, NH) 

(5) 2-Acetamido-1,3-diacetoxy-2-(12-hydroxydodecyl)propane (500 mg) was dissolved in 24 ml of methanol and 
6.0 ml of a IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under heating for 6 
hours. The reaction mixture was concentrated under reduced pressure and methanol was distilled away. The residue 

ss was extracted with ethyl acetate, and the extract was washed with water and dried over anydrous magnesium sulfate. 
The solvent was distilled away under reduced pressure and the residue was dissolved in methanol. The mixture was 
acidified with hydrochloric acid and the solvent was distilled away by concentratbn under reduced pressure. The res- 
idue was dried in vacuo to give 103 mg of 2-amino-2-(12-hydroxydodecyl)-1 ,3-propanediol hydrochloride. iH-NMR 



118 



EP 0 627 406 B1 



(DMSO) 6 : 

1.23 (22H» s. CH2XII), 3.49-3.40 (6H, m, CHgOXS). 
5.26 (3H. br.s. OHXS) 



elemental analysis j 
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Example 36 : 2-Acetannido-1 ,3-diacetoxy-2-dodecylpropane 

melting point = 75.5-76.5«C 
Example 37 : 2-Acetannido-1.3-diacetoxy>2-tridecylpropane 

melting point = 77.0-78.0'*C 
Example 38 : 2-Acetamido>1 .3-diacetoxy-2-pentadecylpropane 

melting point = 82.0-83.0'*C 

Example 39: 2-Acetamido-1,3-diacetoxy-2-(2-pentadecynyl)propane 

IR(KBr): 3300. 2930, 2850, 1740. 1650. 1580, 1400. 1380. 1260. 1040 cm-^ 
melting point = 95.5-96.5*C 

Example 40 : 2-Amino-2-tetradecyl-1,3-propanedioi 

IR(KBr): 3300, 3260, 3200, 2930. 2860. 1580. 1480. 1070, 105 cnr^ 
melting point = 68.5-69.5'*C 

Example 41 : 2-(N-Ethylamino)-2-octadecyl-1,3-propanediol 

IR(KBr): 3360(br). 2920, 2850, 1470. 1070 cm'i 
1H-NMR(CDCI3/TMS)5: 

3.530 (2H, d. J=11.4H2), 3.472 (2H, d. J=11.4Hz), 
2.545 (2H, q, J=7.2Hz). 2.5 (2H, br.s). 1.252 (34H, m), 
1.121 (3H, t, J=7.0Hz). 0.879 (3H, t. J=6.6H2) 
melting point = 65.0-67.0"C 

Example 42 : 2-(N,N-Dimethylamino)-2-tetradecyM,3-propanediol 

IR(KBr): 3530. 3050(br). 2920. 2850. 1470, 1060, 1040. 1030 cm'i 
melting point = 51-52^C 

Example 43 : 2-Amino-2-(4-tetradecenyl)-1,3-propanediol hydrochloride 

The instant compound is produced by the following steps (1) through (6). 

(1 ) Diethyl acetamidomalonate (6.0 g) was dissolved in 50 ml of dehydrated ethanol and 2.26 g of sodium ethoxide 
and 5.22 g of 5-bromo-1 -pentene were added thereto. The mixture was refluxed under a nitrogen atmosphere overnight. 
The reaction mixture was neutralized and concentrated. The concentrate was purified by silica gel column chromatog- 
raphy using hexane-ethyl acetate (5:1 -^2:1) as an eluent to give 4.871 g of colorless, oily diethyl 2-acetamido-2-pen- 
tenylmalonate. 

IRv max (CHCy: 3450, 3000, 2950, 1740, 1680. 1500. 1480. 1280. 1200. 1100, 1020, 920. 860 cm'^ 
^H-NMH (CDCIa/TMS) 5: 

1.25 (2H. m), 1 .255 (6H, t, J=:7.2Hz), 2.044 (2H, m), 2.040 (3H. s). 2.336 (2H. m). 4.246 (4H. q. J=7.2Hz). 4.990 
(1H, dd. J=1.8, 17.2Hz). 5.013 (1H. dd. J=1.8. 10.6Hz). 5.758 (1H. ddt. J=6.2. 10.6. 17.2Hz). 6.789 (1H. s) 
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(2) Diethyl 2-acetamido-2-pentenylmaIonate (4.0 g) was dissolved in 210 ml of acetone and 3.3 g of N-nr^ethylmor- 
pholine-N-oxide and 36 ml of a 1% aqueous osmium tetraoxide solution were added thereto. The mixture was stirred 
at room temperature for 2 hours. A solution ot 700 mg of sodium sulfite in 20 ml of water was added thereto and the 
mixture was stirred for 15 minutes. The reaction mixture was concentrated iand subjected to silica gel column chroma- 

5 tography using chloroform/methanoi (10:1 ) as an eluent and a fraction having an Rf value : 0.3 (chloroform:methanol 
= 10:1) was concentrated. The residue was dissolved in 630 ml of 1,4-dioxane and 70 ml of a 0.2 M aqueous meta- 
sodium periodate solution was added thereto. The mixture was stirred at room temperature for 2 hours. The reaction 
mixture was filtrated, concentrated, extracted with ethyl acetate and washed with water. The hexane layer was dried 
and concentrated to give 4.1 7 g of colorless, oily diethyl 2-acetamido-2-(4-formylbutyl)malonate. 

10 Rf value = 0.4 (chloroform:methanol =10:1) 

(3) Decane bromide (7.0 g) and 10 g of triphenylphosphine were stirred at 120°C under a nitrogen atmosphere for 
8 hours. The mixture was recrystallized from acetone-ether to give 14.4 g of colorless, crystalline decyltriphenylphos- 
phonium bromide. 

IRv max (CHCI3): 2920, 2850, 1440, 1120, 1000, 680 cm''' 

IS (4) Decyltriphenylphosphonium bromide (1 0.85 g) was dissolved in 1 00 ml of dry tetrahydrof uran. Under an argon 

atmosphere, 1 3 ml of a 1 .6 M n-butyl lithium/hexane solution was dropwise added thereto and the mixture was stirred 
for 1 5 minutes. The mixture was cooled to -78*C and a solution of diethyl 2-acetamido-2-(4-formylbutyl)malonate (4.17 
g)/dry tetrahydrofuran (50 ml) was dropwise added thereto and the mixture was stirred at 78°C for 40 minutes under 
an argon atmosphere. Under the same conditions, a solution of t-butanol (3.3 ml)/tetrahydrofuran (15 ml) was dropwise 

20 added thereto and the mixture was stirred at room temperature under an argon atmosphere for 1 .5 hours. The reaction 
mixture was diluted with ether and washed with water. The organic layer was dried and concentrated. The concentrate 
was purified by silica gel column chromatography using hexane-acetic acid (5:1-> 5:2) as an eluent to give 2.1 g of 
colorless, oily diethyl 2-acetamido-2-(4-tetradecenyl)malonate. 

IRv max (CHCI3): 3450, 2940, 2850. 1740, 1680. 1500. 1380, 1280. 1200. 1100, 1020, 860 cm'^ 
2S 1 H-NMH (CDCIg/TMS) 5 : 

0.88 (3H, t. J=6.6H2), 1 .257 (16H. m). 1 .255 (6H, t. J=7.08Hz), 2.010 (4H. m), 2.066 (3H, s), 2.334 (2H, m), 4.243 
(4H. q, J=7.08H2). 5.273 (1H. dt. J=5.4, l0.8Hz), 5.376 (1H. dt, J=5.4. 10,8Hz), 6.775 (1H. s) 

(5) Diethyl 2-acetam!do-2-(4-tetradecenyl)malonate (807 mg) was dissolved in 25 ml of dry tetrahydrofuran and 
297 mg of lithium aluminum hydride was added thereto under Ice-cooling. The mixture was stirred at room temperature 

30 for 1 .5 hours. \Ateter (0.544 ml) was added thereto under ice-cooling and the mixture was stirred at room ternperature 
for 30 minutes. The reaction mixture was concentrated and an appropriate amount of pyridine-acetic anhydride was 
added to the residue. The mixture was stirred at room temperature overnight. The reaction mixture was added to ice. 
extracted with ethyl acetate and washed with 1 N hydrochloric acid, a saturated aqueous sodium hydrogencarbonate 
solution and a saturated aqueous sodium chloride solution. The ethyl acetate layer was dried, concentrated and purified 

35 by silica gel column chromatography using hexane-ethyl acetate (3:1^ 2:1) as an eluent to give 537 mg of colorless, 
powdery 2-acetamido-1 ,3-diacetoxy-2-(4-tetradecenyl)propane. 

IRv max (CHCI3): 3430, 2920. 2850, 1740. 1680, 1500, 1370. 1280, 1180, 1090, 1010. 855 cm-i 

(6) 2-Acetamido-1.3-diacetoxy-2-(4-tetradecenyl)propane (450 mg) was dissolved in 27 ml of methanol and 9 ml 
of a 1 N aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under a nitrogen atmosphere 

40 for 8 hours. The reaction mixture was neutralized with hydrochloric acid and concentrated. Water was added to the 
concentrate and the mixture was subjected to chromatography using Sep-Pak(Ci8) (trade mark) and elution with meth- 
anol. The methanol eluate was concentrated to give 332 mg of pale yellow, oily 2-amino-2-(4-tetradecenyl)1 ,3-propan- 
ediol hydrochloride. 

IRv max (KBr): 3400(br). 2920, 2850, 1590, 1500. 1470, 1050, 1040 cm"! 
45 Rt value : 0.6 (chloroform: methanol: acetic acid:water = 70:20:6:4) Example 44 : 2-Amino-1.3-diacetoxy-2-octadecyl- 

propane 

IR(CHCl3): 3400(br), 2930. 2850. 1740, 1470, 1380. 1240, 1040 cm'^ 
iH-NMR (CDCIq/TMS) 5 : 

4.014 (2H, d. J=11.0Hz), 3.938 (2H, d, J=11.0Hz). 2.089 (6H, s), 1.255 (34H, m). 0.879 (3H, t, J=6.6H2) 
so The instant compound is produced as follows. 

(1) 2-Amino-1,3-propanediol hydrochloride (7 g) was suspended in 150 ml of N,N-dimethylformamide. and 3.8 g 
of triethylamine and 5.4 g of di-t-butyldicarbonate were added thereto. The mixture was stirred at 50^*0 for 5 hours. 
Under ice-cooling, water was added to the reaction mixture and the mixture was stirred. The resultant precipitate was 
collected by filtration. The precipitate was recrystallized from hexane-ethyl acetate (5:1) to give 6.79 g of colorless. 

ss crystalline 2-octadecyl-2-(N-t-butoxycarbonylamino)-1 ,3-propanediol. 

IRv max (KBr): 3400(br), 3300, 2920, 2850. 1680, 1560, 1300, 1180, 1020 cm'"* 

(2) The compound (4 g) of (1) above was dissolved in 15 ml of pyridine and 50 ml of acetic anhydride and the 
mixture was refluxed at room temperature overnight. The reaction mixture was poured into ice water, extracted with 
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ethyl acetate and washed with 1 N hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and a 
saturated aqueous sodium chloride solution. After dehydration, the reaction mixture was concentrated to give 4.8 g of 
colorless, oily 1,3-diacetoxy-2-(N-t-butoxycarbonylamino)propane. 

IRv max (CHCy : 3460, 2930, 2850. 1740. 1690(sh), 1510, 1470, 1380, 1240, 1160. 1040 cm'^ 

• (3) The compound (4.8 g) of (2) above was dissolved in 10 ml of trifluoroacetic acid and the mixture was left 
standing at room temperature for 15 minutes. The reaction mixture was diluted with ethyl acetate and washed with a 
saturated aqueous sodium hydrogencarbonate solution and saturated sodium chloride. The ethyl acetate layer was 
dried and concentrated to give 3.83 g of colorless, oily 2-amino-1 ,3-diacetoxy-2-octadecylpropane. . 

Example 45 : 1.3-Diacetoxy-2-octadecyl>2*(N-pentanoylamino)-propane 

IR(CHCl3): 3450, 3400, 2920, 2850, 1740. 1680, 1520, 1460. 1380, 1240. 1020 cm-"" 
iH-NMR (CDCI3/TMS) 6 : 

5.599 (1H. s). 4.330 (2H. d. J=11.6H2). 4.271 (2H, d, J=11.6H2), 2.150 (2H. t. J=7.2Hz). 2.078 (6H, s). 1.6 (4H. m), 
1 .251 (34H, m), 0.918 (3H, t, J=7.4Hz), 0.879 (3H, t. J=6.8Hz) 

Example 46 : 2-Octadecyl-2-(N-pentanoylamino)-1 .3-propanediol 

IR(KBr): 3420, 3350(br). 2920, 2850, 1650. 1520. 1460, 1030 cm*! 

'•H-NMR(CDCl3yTMS)6: 

5.840 (1 H. s), 4.021 (2H, br.s), 3.803 (2H. d. J=1 1 .4Hz), 3.559 (2H, t, J=1 1 .4Hz), 2.231 (2H. t, J=7.8Hz). 1 .6 (4H, 
m). 1 .251 (34H. m), 0.928 (3H, t, J=7.4Hz). 0.878 (3H, t. J=6.6Hz) 
melting point = 73.0-73.5**C 

The instant compound is produced as follows. 

(1) 2-Amino-1,3-diacetoxy-2-octadecyIpropane (1.0 g) was dissolved in 50 ml of dry ether and 425 mg of N,N- 
dimethylaniline and 500 mg of pentanoyi chloride were added thereto. The mixture was stirred at room temperature 
under a nitrogen atmosphere for 6 hours. The reaction mixture was diluted with ethyl acetate and washed with I N 
hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and a saturated aqueous sodium chloride 
solution. The organic layer was dried and the resultant mixture was concentrated. The concentrate was purified by 
silica gel column chromatography using hexane-ethyl acetate (5:1-> 2:1) as an eluent to give 1 .036 g of colorless, oily 
1 ,3-diacetoxy-2-octadecyl-2-(N-pentanoylamino)propane. 

IRv max (CHCI3): 3450. 3400, 2920, 2850, 1740, 1680. 1520, 1460. 1380. 1240, 1020 cm'^ 
1 H-NMH (CDCIaJrMS) 5 : 

0.879 (3H. t, J=6.8Hz), 0.918 (3H, t. J=7.4H2), 1 .251 (34H, m), 1 .6 (4H, m), 2.078 (6H. s), 2.1 50 (2H, t, J=7.2Hz), 4.271 
(2H, d, J=11.6Hz), 4.330 (2H, d. J=11.6H2), 5.599 (1H, s) ' - 

(2) 1,3-Diacetoxy-2-octadecyl-2-(N-pentanoylamino)propane (400 mg) was dissolved in 8 ml of methanol and 17 
mg of a 28% sodium methoxide-methanol solution was added thereto. The mixture was stirred at room temperature 
for 1 hour. Concentrated hydrochloric acid-methanol (1:11, 0.088 ml) was added thereto and the mixture was concen- 
trated. The concentrate was subjected to silica gel column chromatography using chloroform-methanol (30:1) as an 
eluent. The resultant crystals were recrystallized from chloroform-hexane to give 312 mg of colorless, crystalline 2-oc- 
tadecyl-2-(N-pentanoylamino)-1 ,3-propanediol. 

Example 47: 2-Octadecyl-2-(N-pentylamino)-1,3-propanedlol 

IR(KBr): 3470(br). 2930, 2850, 1480. 1060 cm-i 
iH-NMH (CDCI3/TMS) 5 : 

3.990 (3H, br.s). 3.707 (2H. d. J=12.8H2), 3.643 (2H. d, J=12.8Hz). 2.686 (2H. t. J=7.8H2). 1.252 (40H, m), 0.908 (3H. 
t, J=7.0Hz), 0.879 (3H. t, J=6.6Hz) 
melting point = 53.0-54.0*C 

The instant compound is produced as follows. 

1,3-Piacetoxy-2-octadecyl-2-(N-pentanoylamino)propane (400 mg) was dissolved in 30 ml of dry ether and 150 
mg of lithium aluminum hydride was added thereto under ice-cooling. The mixture was stirred at room temperature for 
3 hours. The reaction mixture was concentrated and 20 ml of dry tetrahydrof uran was added thereto. Under ice-cooling, 
0.15 ml of water. 0.15 ml of a 15% aqueous sodium hydroxide solution and 0.45 ml of water were added in order and 
the reaction mixture was filtered. The filtrate was concentrated and purified by silica gel column chromatography using 
chloroform-methanol-acetic acid (1 9: 1 :0. 1 -4 1 0: 1 :0.05) as an eluent to give 1 53 mg of colorless, powdery 2-octadecyl- 
2-(N-pentylamino)-1, 3-propanediol. 
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Example 48 : 2-(N-Decanoylamino)-1,3-diacetoxy-2-octadecylpropane 

■•H-NMR (CDCl3yTMS)6: 

5.594 (1H. s). 4.828 (2H. d, J=12.0H2), 4.269 (2H, d. J=12.0Hz), 2.140 (2H. t. J=7.2Hz). 1.6 (2H. m), 1.252 (46H. m). 
5 0.878 (6H. t. J=6.8Hz) 

Rf value : 0.5 (EtOAc:C6Hi4 = 1 :2) 

Example 49 : 2-(N-Decanoylamino)-2-octadecyl-1,3-propanedlol 

10 IR(KBr): 3350. 3100, 2920, 2850, 1640. 1560, 1480, 1080 cm'l 

melting point = 71 .5-72.5*0 

Example 50 : 2-(N-Decylamino)-2-octadecyl-1 ,3-propanediol 

IS IR(KBr): 3350(br), 2920, 2850, 1470, 1060 cm-i 

1 H-NMR (CDCIa/TMS) 5 : 

3.562 (2H. d. J=12.8Hz). 3.498 (2H. d, J=12.8Hz), 2.741 (3H. br.s). 2.536 (2H. t. J=7.2Hz), 1.525 (2H, m). 1.251 (48H, 
m). 0.879 (6H. t, J=6.8Hz) 

melting point = 48.0-49.5°C 

20 

Example 51 : 1 ,3-Diacetoxy-2-(N,N-dimethylamino)-2-octadecylpropane 
■» H-NMR (CDCIg/TMS) 6 : 

4.208 (2H, d, J=11 .4Hz), 4.071 (2H. d. J=11 .4Hz), 2.359 (6H. s), 2.070 (6H. s). 1 .252 (34H, m), 0.878 (3H, t, J=6.8H2) 
25 Rf value : 0.4 (EtOAc:CeHi4 = 3:2) 

Example 52: 2-(N,N-Dimethylamino)-2-octadecyl-1,3-propanediol 

IR(KBr): 3540. 3l00(br), 2920, 2850, 1470. 1060. 1040 cm'i 
30 1 H-NMR (CDCI3/TMS) 6 : 

3.715 (2H, d, J=1 0.8Hz), 3.632 (2H. d, J=10.8Hz), 3.040 {2H, br.s), 2.412 {6H. s). 1 .253 (34H, m), 0.880 (3H, t, J=6.8Hz) 
melting point = 63.5-64.5'C 
The instant compound is produced as follows. 

(1) 2-Amino-1 ,3-diacetoxy-2-octadecy (propane (700 mg) was dissolved in 35 ml of acetonltrile and 1.38 g of 37% 
35 formaldehyde and 330 mg of sodium cyanoborohydride were added thereto. The mixture was stirred at room temper- 
ature for 1 hour. Acetic acid (0.265 ml) was added thereto and the mixture was stirred at room temperature for 1 hour 
The reaction mixture was concentrated and purified by silica gel column chromatography using hexane-ethyl acetate 
(4:1-» 3:1) as an eluent to give 436 mg of colorless, oily 1,3-diacetoxy-2-(N,N-dimethyIamino)-2-octadecylpropane. 

1 H-NMR (CDCI3/TMS) 5 : 
40 0.878 (3H, t, J=6.8Hz). 1 .252 (34H. m). 2.070 (6H. s) 

2.359 (6H, s), 4.071 (2H, d, J=11.4Hz). 4.208 (2H, d, J=11.4Hz) 
Rf value : 0.4 (ethyl acetate:hexane = 3:2) 

(2) The compound (436 mg) of (1 ) above was dissolved in 1 5 ml of methanol and 37 mg of a 28% sodium methoxide 
methanol solution was added thereto. The mixture was stirred at room temperature for 6 hours. The reaction mixture 

45 was concentrated and water was added thereto. The resultant precipitate was collected by filtration and recry stall ized 
from chloroform-hexane to give 295 mg of colorless, crystalline 2-(N,N-dimethylamino)-2-octadecyl-1,3-propanediol. 

Example 53 : 2-Amino-2-(cis- or trans-4-tetradecenyl)-1 .3-propanedlol hydrochloride 

so Example 54 : 2-Amino-2-(3-dodecylthiopropyl)-1 .3-propanediol hydrochloride 

IR(KBr): 3510, 3450, 3380, 3020, 2920, 2850, 1630, 1530, 1460, 1070, 1050 cm-i 
1 H-NMR (CDCIa-DMSOdeTTMS) 6 : 

3.78 (2H, d. J=11.8Hz), 3.68 (2H. d, J=11.8Hz), 2.5 (4H, m), 1.26 (24H. m). 0.88 (3H. t. J=7.1Hz) 

ss metting point = 76-78"C 

The subject compound was prepared as follows: 

(1) Dodecylthiol (5 g) was dissolved in 50 ml of dry N,N-dimethylformamide and 1 g of 60% sodium hydride was 
added thereto under ice-cooling. The mixture was stirred at room temperature for 1 hour. Further, a solution of 3.45 g 
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of 3-bromopropanot in 10 ml of dry N,N-dimethylformamide was dropwise added thereto under ice-cooling and the- 
mixture was stirred at room temperature for 3 hours. The reaction mixture was poured into ice, extracted with ether 
and washed with IN hydrochloric acid, a saturated aqueous sodium hydrogencarbonate solution and a saturated aque- 
ous sodium chloride solution. The ether layer was dried and concentrated. The resultant mixture was purified by silica 

gel column chromatography using hexane-ethyl acetate (10:1-^ 3:1) as an eluent to give 6.071 g of 3-dodecylthiopro- 
panol as a colorless powder. 

IRv max (CHCI3): 3450(br). 2930. 2850. 1460. 1050 cm'^ 

(2) 3-Dodecylthiopropanol (3.0 g) was dissolved in 60 ml of dichloromethane and 7.66 g of carbon tetrabromide 
and 5.44 g of triphenylphosphine were added thereto under ice-cooling. The mixture was stirred under ice-cooling for 
15 minutes. The reaction mixture was concentrated, and the residue was extracted with hexane. The extract was 
concentrated and purified by silica get column chromatography using hexane as an eluent to give 3.255 g of pale 
yellow, oily 3-bromopropyldodecyl sulfide. Rf value = 0.4 (hexane) 

(3) Diethyl acetamidomalonate (1 .6 g) was dissolved in 30 ml of dehydrated ethanol and 505 mg of sodium ethoxide 
and 2 9 of 3-bromopropyldodecyl sulfide were added thereto. The mixture was refluxed under a nitrogen atmosphere 
overnight. The reaction mixture was neutralized with concentrated hydrochloric acid-ethanol (1:11 ) and concentrated. 
The concentrate was purified by silica gel column chromatography using hexane-ethyl acetate (5:1 5:2) as an eluent 
to give 1 .722 g of colorless, powdery diethyl 2-acetamido-2-(3-dodecylthiopropyl)malonate. 

IRv max (CHCI3): 3440, 2930, 2850. 1740. 1680. 1500. 1380. 1260. 1100. 1020. 860 cm'^ 
1 H-NMH (CDCIg/TMS) 6 : 

0.88 (3H. t, J=7.4H2). 1.26 (18H, m), 1 .26 (6H, t. J=7.3H2). 1.57 (4H, m). 2.04 (3H. s). 2.42 (2H, rh). 2.47 (2H, t. 
J=7.3Hz), 2.48 (2H. t, J=7.3H2). 4.25 (4H. q. J=7.4Hz). 6.78 (1 H, s) 

(4) Diethyl 2-acetamido-2-(3-dodecylthiopropyl)malonate (1 .5 g) was dissolved in 30 ml of dry tetrahydrof uran and 
500 mg of lithium aluminum hydride was added thereto under ice-cooling. The mixture was stirred under ice-cooling 
for 30 minutes and at room temperature for 1 hour. To the reaction mixture was added 1 .0 ml of water under ice-cooling 
and the mixture was stirred for 1 hour and concentrated. Pyridine (5 ml) and 10 ml of acetic anhydride were added to 
the residue, and the mixture was stirred at room temperature overnight. The reaction mixture was poured to ice, ex- 
tracted with ethyl acetate and washed with IN hydrochloric acid, a saturated aqueous sodium hydrogencarbonate 
solution and a saturated aqueous sodium chloride solution. The ethyl acetate layer was dried and concentrated. The 
concentrate was subjected to silica gel column chromatography using hexane-ethyl acetate (3: 1 — » 1:1) as ^n eluent 
and recrystallized from hexane to give 852 mg of 2-acetamido-1,3*diacetoxy-2-(3-dodecylthtopropyl)-propane. 
1H-NMR(CDCI3/TMS)6: 

0.88 (3H. t. J=6.8Hz), 1 .26 (24H. m), 1 .96 (3H. s), 
2.09 (6H, s). 2.5 (4H, m), 4.30 (4H, s), 5.67 (1H, s) 
Rf value = 0.4 (ethyl acetateihexane = 7:3) 

(5) 2-Acetamido-1 ,3-diacetoxy-2-(3-dodecylthiopropy I) -propane (750 mg) was dissolved in 30 ml of methanol and 
10 ml of a IN aqueous sodium hydroxide solution was added thereto. The mixture was refluxed under a nitrogen*' 
atmosphere for 6 hours. The reaction mixture was cooled with ice and the resultant precipitate was collected by filtration. 
The precipitate was dissolved in methanol and 3 ml of concentrated hydrochloric acid-methanol (1:11) was added 
thereto. The mixture was concentrated and recrystallized from ethyl acetate-hexane to give 449 mg of colorless, crys- 
talline 2-amino-2-(3-dodecylthiopropyl)-1 .3-propanediol hydrochloride. 

Example 55 : 2-Acetamido-1.3>diacetoxy-2-(3-dodecylthiopropyl)-propane 

iH-NMR(CDCl3ArMS)5: 

5.67 (1 H. s). 4.30 (4H. s). 2.5 (4H. m). 2.09 (6H, s). 1.96 (3H. s). 1.26 (24H, m). 0.88 (3H, t. J=6.8Hz) 
Rf value : 0.4 (EtOAc:C6H,4 = 7:3) 
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Example 56 : 2-Amino-2-(3,7,11-trimethyldodecyl)-1,3-propanediol hydrochloride 

Example 57 : 2-Amino-2-(3,7.11-trimethyl-2,6.10-tridecenyl)-1,3-propanediol hydrochloride 

Example 58 : 2-Amlno-2-(8-oxotetradecyl)-1,3-propanediol hydrochloride 

Example 59 : 2-Amino-2-(8-hydroxytetradecyl)-1,3-propanediol hydrochloride 

Example 60 : 2-Amino-2-(2-dodecylaminoethyl)-1 ,3-propanedlol hydrochloride 

Example 61 : 2-Amlno-2-(2-dodecanoylaminoethyl)-1,3-propanedlol hydrochloride 

Example 62 : 2-Amino-2-(11-carboxyundecyl)-1,3-propanediol hydrochloride 

Example 63 : 2-Amino-2-{11-methoxycarbonylundecyl)-1.3-propanediol hydrochloride 

Example 64 : 2-Amlno-2-(12-acetoxydodecyl)-1,3-propanediol hydrochloride 

Example 65 : 2-Acetamido-1,3-diacetoxy-2-(3,7,11-trimethyl-dodecyI)propane 

Example 66 : 2-Acetamido-1,3-diacetoxy-2-(3,7,11-trimethyl-2,6,10-tridecenyl)propane 

Example 67 : 2-Acetamido-1,3-diacetoxy-2-(8-oxotetradecyl)-propane 

Example 68 : 2-Acetamido-1,3-diacetoxy-2-(8-hydroxytetradecyI)-propane 

Example 69 : 2-Acetamido-1,3-diacetoxy-2-(11-methoxycarbonyl-undecyl)propane 

Example 70 : 2-(N-Methylamino)-2-octadecyl-1,3-propanediol 

Example 71 : 2-(N,N-Dimethylamino)-2-octadecyl-1,3-propanedlol 

Example 72 : 2-(N-OctadecyIamlno)-2-octadecyl-1 ,3-propanediol 

Example 73 : 2-(N.N-Dioctadecylamino)-2-octadecyl-1,3-propanediol 

Example 74 : 2-(N-Octadecanoylamino)-2-octadecyl-1,3-propanediol 

Example 75 : 2-Amino-2-dodecyl-1,3-propanediol 

Example 76 : 2-Acetamido-2-octadecyl-1,3-propanediol 

Example 77 : 2-Amino-2-(2-octadecynyl)-1 ,3-propanedioi 

Example 78 : 2-Amino-2-(2-octadecenyl)-1 ,3-propanediol 

Example 79 : 2-Amino-2-(4-phenylbutyl)-1.3-propanediol 

Example 80 : 2-Amino-2-(5-phenylpentyl)-1 ,3-propanediol 

Example 81 : 2-Amino-2-(2-phenylpropyl)-1,3-propanediol 

Example 82 : 2-Amino-2-[8-(4-hexyIphenyl)octyl]-1,3-propanedlol 

Example 83 : 2-Amino-2-[4-(4-decylphenyl)butyl]-1,3-propanediol 

Example 84 : 2-Amino-2-[4-(4-pentyloxyphenyl)butyl]-1,3-propanediol 
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Example 85 : 2-Amino-2-[4-(4-bromophenyl)butyl]-1,3-propanediol 
Example 86 : 2-Amlno-2-[3-(2,4-dinitrophenyl)propyl]-1,3-propanediol 
Example 87 : 2-Amino-2-[3-(4-aminophenyl)propyl]-1 ,3-propanediol 
Example 88 : 2-Amlno-2-[3-(4-decyloxyphenyl)-2-propenyl]-1 ,3-propanediol 

Example 89 : 2-Amino-2-(14-fluorotetradecyl)-1 ,3-propanediol hydrochloride, melting point = 92-94'C 
Example 90 : 2-Acetamido-1 ,3-diacetoxy-2-{1 4-fluorotetradecyl)-propane, melting point = 82-84"C 
Example 91 : 2-Amino-2-(9-pentyloxynonyl)-1 ,3-propanediol 1/5 hydrate, melting point = 32-33'C 
IS Example 92 : 2-Acetamido-1 ,3-diacetoxy-2-(9-pentyloxynonyl)-propane, melting point = 62-64**C 
Example 93 : 2-Amino-2-(8-hexyloxyoctyl)-1,3-propanediol hydrochloride, melting point = 66-67*C 
Example 94 : 2-Acetamido-1,3-diacetoxy-2-(8-hexyloxyoctyl)-propane, melting point = 66-69'C 

20 

Example 95 : 2-Amino-2-(7-heptyloxyheptyl)-1.3-propanediol hydrochloride, melting point = 59-61®C 
Example 96 : 2-Acetamido-1 ,3-diacetoxy-2-(7-heptyloxyheptyt)-propane» melting point = SS-SS^C 
25 Example .97 : 2-Amino-2-(6-octyloxyhexyl)-1 ,3-propanediol hydrochloride, melting point = 58-62*0 ' 
Example 98: 2-Acetamido-1 ,3-diacetoxy-2-(6-octyloxyhexyl)-propane, melting point = 47-50**C 
Example 99 ; 2-Amino-2-(2-phenylethyl)-1 ,3-propanediol hydrochloride, melting point = 156-1 67°C 

30 

Example loo : 2-Acetamido-1 ,3-diacetoxy-2-(2-pheny!ethyl)-propane. melting point = 1 1 6-11 7'*C 
Example 101 : 2-Amino-2-(3-phenylbutyl)-1,3-propanedioI hydrochloride 1/5 hydrate, melting point = 111-118°C 
35 Example 102 : 2-Acetamido-1,3-diacetoxy-2-(3-phenylbutyl)propane, melting point = 98-99*0 
Example 103 : 2-Amino-2-(6-phenylhexyl)-1,3-propanediot, melting point = 77-19*0 
Example 104 : 2-Acetamido-1 ,3-diacetoxy-2-(6-phenylhexyl)-propane, melting point = 58-59*0 

40 

Example 105 : 2-Amino-2-(10-phenyldecyl)-1,3-propanediol, melting point = 87-88.5*0 

Example 106 : 2-Acetamido-1 ,3-diacetoxy-2-(10-phenyldecyl)-propane, IR ; 3301, 2928, 2855, 1747. 1661, 1552 cm-*" 
45 Example 107 : 2-/\mino-2-[6-(3-phenylpropyloxy)hexyl]-1 ,3-propanediol 1/4 hydrate, melting point = 66-67*0 

Example 108 : 2-Acetamido-1,3-diacetoxy-2-[6-(3-phenyl-propyloxy)hexyl]propane, IR ; 3418, 1735, 1655, 1026 cm-^ 
Example 109 : 2-Amino-2-[8-(phenylmethyloxy)octyl]-1,3-propanediol hydrochloride, melting point = 87-88*0 

so 

Example 110 : 2-Acetamido-1,3-diacetoxy-2-[8-(phenylmethyloxy)-octyl]propane, IR ; 3308, 1740. 1660, 1240cm*i 

Example 111 : 2-Amino-2-[3-(4-heptylcyclohexyl)propyl]-1,3-propanediol, melting point = 65-66*0 

55 Example 112 : 2-Acetamido-1 ,3-diacetoxy-2-[3-(4-heptylcyclohexyl)propyl]propane, melting point = 53-55*0 

Example 113 : 2-Amino-2-(4-(4-butyIcyclohexyl)butyl]-1 ,3-propanediol hydrochloride 1/5 hydrate, melting point = 
96-99*0 
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Example 114 : 2-Acetamido-1 ,3-diacetoxy-2-[4-(4-butylcyclohexyl)butyl]propane, melting point = 66-69'»C 
Example 115 : 2-Amino>2-(4-nonylphenylmethyl>1,3-propanediol, melting point = 112-113**C 

I 

I 

Example 116 : 2-Acetamido-1,3-diacetoxy-2-(4-nonylphenyimethyl)-propane. melting point = 85-89**C 
Example 117 : 2-Amino-2-[3-(4-heptylphenyl)propyI]-1 ,3-propanediol 1/2 hydrate, melting point = 78-80'*C 
Example 118 : 2-Acetamido-1,3-diacetoxy-2-[3-(4-heptylphenyl)-propyl]propane, melting point = 62-64»C 
Example 119 : 2-Amino-2-[3-(4-undecylplnenyl)propyl]-1,3-propanediol, melting point = 89-91*0 
Example 120 : 2-Acetamido-1,3-diacetoxy-2-[3-(4-undecyiphenyl)-propyl]propane, melting point = 64-67**C 
Example 121 : 2-Amino-2-[4-(4-octyIphenyl)butyl]-1 ,3-propanediol hydrochloride, melting point = 108-110'*C 
Example 122 : 2-Acetamido-1.3-diacetoxy-2-[4-(4-octylphenyl)-butyl]propane. melting point = 64-67*C 
Example 123 : 2- Amino-2-[6-(4-butylphenyl)hexyl]-1 ,3-propanediol, melting point = 70-71*0 

Example 124 : 2-Acetamido-1,3-diacetoxy-2-[6-(4-butylphenyl)-hexyl]propane. IR ; 3300, 2930, 2858, 1748, 1660 cm-i 

Example 126 : 2-Amino-2-[8-(4-ethylphenyl)octyl]-1,3-propanediol hydrochloride 1 hydrate, melting point = 47-48*0 

Example 126 : 2-Acetamido-1.3-diacetoxy-2-[8-(4-ethylphenyl)-octyl]propane, melting point = 58-60*0. 

Example 127 : 2-Amino-2-(4-octyloxyphenylmethyl)-1 ,3-propanediol. melting point = 119-120*0 

Example 128 : 2-Acetamido-1,3-diacetoxy-2-(4-octyloxyphenyl-methyl)propane, melting point = 77-78*0 

Example 129 : 2-Amino-2-(4-decyloxyphenylmethyI)-1,3-propanedlol hydrochloride, melting point = 100-102*0 

Example 1 30 : 2-Acetamido-1 ,3-diacetoxy-2-(4-decyIoxyphenyl-methyl)propane. melting point = 74-77*0 

Example 131 : 2-Amino-2-[2-(4-pentyloxyphenyl)ethyl]-1,3-propanediol hydrochloride, melting point = 134-137*0 

Example 132 : 2-Acetamido-1,3-diacetoxy-2-[2-(4-pentyloxy-phenyl)ethyl]propane. melting point = 93-95*0 

Example 133 : 2-Amino-2-[3-(4-hexyloxyphenyl)propyl]-1,3-propanediol, melting point = 70-71*0 

Example 134: 2-Acetamido-1,3-diacetoxy-2-[3-(4-hexyloxyphenyI)-propyl]propane, melting point = 70-72.5*0 

Example 135 : 2-Amino-2-[3-(4-heptyloxyphenyl)propyl]-1,3-propanediol hydrochloride 1/6 hydrate, melting point = 
111-113*0 

Example 136 : 2-Acetamido-2-[3-(4-heptyloxyphenyl)propyl]-1 ,3-propanediol, melting point = 93-95*C 

Example 137 : 2-Amino-2-I3-(4-octyloxyphenyl)propyl]-1,3-propanediol, melting point = 73-75*0 

Example 138 : 2-Acetamido-1,3-diacetoxy-2-[3-(4-octyloxyphenyl)-pfopyl]propane, melting point = 66-69*0 

Example 139 : 2- Amino-2-[4-(4-decyloxyphenyl)propyl]-1 ,3-propanediol. melting point = 60-62*0 

Example 140 : 2-Acetamido-1.3-diacetoxy-2-[4-(4-decy!oxyphenyl)-propyl]propane, melting point = 66-67*0 

Example 141 : 2-Amino-2-[3-(3-heplyloxyphenyl)propyl]-1,3-propanedlol hydrochloride, melting point = 102-103*0 

Example 142 : 2- Acetamido-2-[3-(3-heptyloxyphenyl)propyl]-1 ,3-propanediol, IR ; 3305. 2932. 1652, 1376 cm-"" 
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Example 143 : 2-Amino-2-[4-(4-pentyloxyphenyl)butyl]-1 ,3-propanediol» melting point = 79-86'*C 

Example 144 : 2-Acetamido-1,3-diacetoxy-2-[4-(4-pentyloxyphenyl)butyl]propane, melting point = 83-84*C 

Example 145 : 2-Amino-2-[4-(4-hexyloxyphenyl)butyl]-1,3-propanediol hydrochloride, melting point = 99-100®C 

Example 146.: 2-AcetamidO:1,3-diacetoxy-2-[4-(4-hexyloxyphenyl)-butyl]propane, melting point = 83-87"C 

Example 147 : 2-Amino-2-[5-(4-butoxyphenyl)pentyl]-1,3-propanediol hydrochloride, melting point = 79-eO"C 

Example 148 : 2-Acetamido-1,3-diacetoxy-2-[5-(4-butoxyphenyl)-pentyl]propane, melting point = 71-73*C 

Example 149 : 2-Amino-2-[8-(4-methoxyphenyl) octyl]-1,3-propanediol, melting point = 69-70*C 

Example 150 : 2-Acetamido-1,3-diacetoxy-2-[8-(4-methoxyphenyl)-octyl]propane, IR ; 3301, 1745. 1662, 1246 cm*^ 

Example 151 : 2-Amino-2-[4-(4-chlorophenyl)butyl]-1.3-propanediol, melting point = 75-79*0 

Example 152 : 2-Acetamido-1,3-diacetoxy-2-[4-(4-chlorophenyl)-butyl]propane, melting point = 82-84'C 

Example 153 : 2-Amino-2-[3-(4-decanoylaminophenyl)propyl]-1,3-propanediol 1/4 hydrate, melting point = 112-113"*C 

Example 154 : 2-Amino*2-[3-(4-decylaminophenyl)propyl]-1,3-propanediol 1/2 hydrate, melting point = 100-102*C 

Example 155 : 2-Amino-2-I7-(4-hexylbenzoyl)heptyl]-1,3-propanediol hydrochloride, melting point = 114-1 15*C t' 

Example 156 : 2-Amino-2-[8-(4-hexylphenyl)octyl]-1,3-propanediol, melting point = 71-73'*C 

Example 157 : 2-Acetamido-1,3-diacetoxy-2-[8-(4-hexylphenyl)-octyl]propane, IR ; 3306, 1745. 1660, 1240 pm*i -"^ 

Example 158 : 2-Amino-2-[3-(4-decanoylphenyl)propyl]-1,3-propanediol hydrochloride, melting point = 126-127*C. 

Example 15i9 : 2-Amino-2-[3-(4-heptanoylphenyl)propyl]-1,3-propanediol hydrochloride, melting point = 129-130"C 

Example 160 : 2-Amino-2-{2-(4-(5-phenylpentyloxymethyl)phenyl]-ethy!)-1,3-propanedlol hydrochloride 3/2 hydrate,^ 
melting point = 105-108'*C 

* 

Example 161 : 2-Amino-2-[6-(4-hexyloxyphenyloxy)hexyl]-1,3-propanediol hydrochloride 5/4 hydrate, melting points 
90-95*0 

Example 162 : 2-Amino-2-[6-(2-phenyloxyethyloxy)hexyl]-1,3-propanedi6l, melting point = gO-gS'O 

Example 163 : 2-Amino-2-(12-pheny(oxydodecyl)-1,3-propanediol hydrochloride 

Example 164 : 2-(N.N-Dimethylamlno)-2-[2-(4-bctylphenyl)ethyl]-1,3-propanediol 
• ■ 

Example 165 : 2-Amino-2-[2-(4-hexyloxyphenyl)ethyl]-1,3-propanedlol 

Example 166 : 2-Acetamido-1,3-diacetoxy-2-[2-(4-hexyloxyphenyl)-ethyl]propane 

Example 167 : 2-Amino-2-(2-[4-(8-fluorooctyl)phenyl]ethyl)-1,3-propanediol 

Example 168 : 2-Acetamido-1,3-diacetoxy-2-{2-[4-(8-fluorooctyl)pheny]]ethyl)propane 

Example 169 : 2-Amino-2-{2-[4«(7-fluoroheptyloxy)phenyl]-ethyl}-1,3-propanediol 

white amorphous-like solid 
Rf value = 0.09 (chloroform: methanol = 9:1 ) 
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^H-NMR (DMSO-d6)8; 

1.26-1.64 (14H, m), 3.50 (4H, s), 3.90 (2H, t, J=6.3Hz), 

4.42 (2H. td, J=47.4Hz, 6.3Hz), 5.48 (2H. br.s). 

6.83 (2H. d, J=8.8Hz). 7.09 (2H. d, J=8.8Hz). 7.86 (3H, br.s) 
IR(KBr) 3391. 1612, 1581, 1249, 831 cm-i 

elemental analysis | calculated C 56.61, H 8.71, N 3.67 

I found C 57.00, H 8.58, N 3.69 

■ 

Example 170 : 2-Acetamido-1 ,3-dlacetoxy-2-{2-[4-(7-fluoro-heptyloxy)phenyl]ethyl}propane, colorless liquid Rf value 
= 0.70 (ethyl acetate) 

IR(neat) 3310, 1738, 1651, 1614, 1514, 1244, 815 cmri 
Example 171 : 2-Amino-2-{2-[4-(1,1-difluorooctyl)plieny!]-ethyl}-1.3-propanediol 
Example 172 : 2-Acetamido-1 ,3-diacetoxy-2-{2-[4-(1,1-difluoro-octyl)phenyl]ethyl}propane 
Example 173 : 2-Amlno-2-{2-[4-(1.1-difluoroheptyloxy)phenyl]-ethyl}-1,3-propanedlol 
Example 174 : 2-Acetamido-1,3-diacetoxy-2-{2-[4-(1,1-dlfluoro-heptyloxy)phenyl]ethyl}propane 
Example 175 : 2-Amino-2-{2-[4-(4-methylpentyl)phenyl]ethyl }-1,3-propanediol 
Example 176 : 2-Acetamido-1,3-diacetoxy-2-(2-[4-(4-methyl-pentyl)phenyl]ethyl}propane 
Example 173 : 2-Amino-2-[2-(4-fluorophenyl)ethyl]-1,3-propanediol hydrochloride, melting point = 169-170*0 
Example 178 : 2-Acetamido-2-[2-(4-fluorophenyI)ethyl]-1 ,3-propanediol, melting point = 63-65®C 
Example 179 : 2-Acetamido-1.3-diacetoxy-2-[2-(4-fluorophenyl)-ethyl]propane 
Example 180 : 2-Amino-2-[2-(3-fluoro-4-octylphenyl)ethyl]-1.3-propanediol 
Example 181 : 2-Acetamido-1,3-diacetoxy-2-[2-(3-fluoro-4-octyl-phenyl)ethyl]propane 
Example 182 : 2-Amino-2-[2-(2-ethyl-4-octylphenyl)ethyl]-1,3-propanedlol 
Example 183 : 2-Acetamido-1 ,3-diacetoxy-2-[2-(2-ethyl-4-octyl-phenyl)ethyl]propane 
Example 184 : 2-Amino-2-[2-(3-methyl-4-octylphenyl)ethyll-1,3-propanediol 
Example 185 : 2-Acetamido-1 ,3-diacetoxy-2-[2-(3-methyl-4-octyl-phenyl)ethyl]propane 

Example 186 : 2-Amino-2-[2-(4-heptyloxy-3-methoxyphenyl)ethyl]-1,3-propanediol 1/2 hydrate hydrochloride, melting 
point = 126-1 29°C 

1 H-NMR (CDCI3) 5 : 

0.80 (3H, t. J=6Hz), 1.22-1.36 (8H. m). 1,70-1.76 (2H, m), 

1.83-1.91 (2H, m). 2.50-2.54 (2H. m). 3.30 (3H. s), 

3.77 (4H, s), 3.89 (2H, t, J=8Hz), 6.63-6.72 (3H, m) 
IRv 3179, 2931. 1617, 1518. 1240, 1036 cm-i 
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Example 187 : 2-Acetamido-l,3-diaceloxy-2-[2-(4-heplyloxy-3-methoxyphenyl)ethyl]propane, melting point = 
138-139*»C 

1H-NMH(CDCI3)5: 

S 0.88 {3H, t. J=6Hz), 1.30-1.56 (10H, m), 1.96 (3H, s), 

2.09 {6H. s). 2.18-2.22 (2H. m). 2.53-2.57 (2H. m). 
3.86 (3H. s), 3.97 (2H. t. J=6H2), 4.35 (4H. s). 
5.65 (1 H. s), 6.70-6.80 (3H, m) 
IRv 3291. 2930. 1738. 1258 cm-i 

10 



elemental analysis : j calculated 


C 64.49. 


H 


8.44. 


N 


3.01 


i found 


C 64.32, 


H 


8.33. 


N 


3.03 



Example 1 88 : 2-Amlno-2-[2-(4-heptyloxy-3-methylphenyl)ethyll-1 ,3-propanedlol 

1o 

Example 189 : 2-Acetamido-1,3-diacetoxy-2-[2-(4-heptyloxy-3-methylphenyl)ethyl]propane 

Example 1 90 : 2-Amino-2-[2-(4-phenylmethyloxyphenyl)ethyl]-1,3-propanediol 1/5 hydrate hydrochloride melting point 
= 207-2 10'C 

20 

iH-NMH (CDCyS: 

1 .90-1 .95 (2H. m), 2.59-2.63 (2H. m). 3.71 (4H. q. J=12H2). 5.04 (2H. s), 6.91 (2H. d, J=8Hz), 7.1 3 (2H, d, J=8Hz). 
7.37-7.44 (5H. m) " 
IRv 3422, 1 61 7. 1 508, 1 245 cm"! 

2S 

Example 191 : 2-Amino-2-[2-(4-hydroxyphenyl)ethyl]-1.3-propanediol, melting point = 180-1 85**C 
1H-NMR (CDCyS: 

1 .61 -1 .66 (2H, m), 2.52-2.57 (2H, m), 3.57 (4H. s). 6.74 (2H. d. J=8H2). 7.03 (2H, d, J=8Hz) 
IRv 3355, 2923, 1602. 1474. 1232 cm -i 



elemental analysis | calculated 


C 


62.54. 


H 


8.11. 


N 


6.63 


1 found 


c 


62.45, 


H 


8.07, 


N 


6.68 



35 

Example 192 : 2-Acetamido-1,3-diacetoxy-2-[2-(4-hydroxyphenyl)-ethyl]propane, melting point = 100-105**C 
■"H-NMH (CDCy 6: 

1.98 (3H. s). 2.10 (6H. s). 2.17-2.22 (2H, m). 2.52-2,56 (2H. m). 4.34 (4H. s). 5.73 (IH. s). 6.76 (2H. d, J=9H2). 
40 7.03 (2H. d. J=9H2) 

I Rv 3690. 1 741 , 1 577, 1 243 cm'i 

Example 193 : 2-Amino-2-(9-phenyloxynonyl)-1 ,3-propanediol hydrochloride, melting point = 103-104*C 

45 



* 

elemental analysis : | 


calculated 


C 


62.50. 


H 9.32. 


N 


4.06 


i 
i 


found 


C 


62.21,. 


H 9.39. 


N 


3.95 



SO 
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Example 194 : 2-Amino-2-(12-fluorododecyl)-1 ,3-propanediol 1/10 hydrate hydrochloride, melting point = 87-89*C 



Example 197 : 2-Acetamido-1,3-diacetoxy-2-(13-fluorotridecyl)-propane 



Example 200 : 2-Amino-2-[2-(4-heptylthiophenyl)ethyl]-1,3-propanediol 
IS Example 201 : 2-Acetamido-1,3-diacetoxy-2-[2-(4-heptylthiophenyI)ethyl]propane 
Example 202 : 2-Amino-2-[2-(4-heptylphenyl)ethyl]-1 ,3-propanediol 





Example 


194 




Example 


195 


5 


Example 
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Example 
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Example 


200 


IS 


Example 


201 




Example 


202 
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205 
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Example 
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Example 


210 


3S 


Example 
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Example 205 : 2-Amino-2-[2-(4-heptylphenyl)-2-hydroxyethyl]-1 ,3-propanedlol 
25 Example 206 : 2-Acetamido-1 ,3-diacetoxy-2-[2-(4-heptylphenyl)-2-hydroxyethyl]propane 
Example 207 : 2-Amino-2-[2-(4-octylphenyl)-2-oxoethyl]-1,3-propanediol 



Example 21 0 : 2-Acetamido-1 ,3-diacetoxy-2-[2-(4-octylphenyl)-2-hydroxyethyI]propane 

OS Example 211 : 2-Amino-2-(8-hydroxytetradecyl)-1,3-propanediol hydrochloride 

(1 ) 2-Acetamido-3-acetoxy-2-acetoxymethyl-1 4-oxoicosa-6-enoic acid-6-lactone 

Acetic anhydride (200 ml) and pyridine (20 ml) were added to 2-amino-3,4-dihydroxy-2-dlhydroxymethyl-14-oxoi- 
40 cosa-6-enolc acid (20 g) and the mixture was stirred at room temperature overnight. The reaction mixture was poured 
into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with 1N hydrochloric acid, a sat- 
urated aqueous sodium hydrogencarbonate solution and saturated brine in order The resultant mixture was dried over 
magnesium sulfate and the solvent was distilled away to give the subject compound (22.9 g). 

4S (2) 14-Hydroxy-2-acetamido-3-acetoxy-2-acetoxymethyl-14-oxoicosa-6-enoic acid- 5 -lactone 

Deionized water (150 ml) was added to a solution of the above-mentioned compound (12.8 g) in dioxane. The 
mixture was stirred In an ice bath for about 30 minutes while bubbling carbon dioxide to saturation, thereby to make 
the solution weak acidic. Sodium borohydride (2.41 g) was added thereto and the mixture was stirred for 1 hour. The 
so reaction mixture was acidified with 1 N hydrochloric acid and made weak acidic with 1 N sodium hydroxide. The resultant 
mixture was concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with a saturated sodium 
hydrogencarbonate solution and saturated brine in order and dried over magnesium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent; chloroform: methanol = 50: 
1) to give the subject compound (7.49 g). IR : 3440, 2920. 2860. 1750, 1680 cm-i 



(3) l4-t-ButyldimethylsiIyloxy-2-acetamido-3-acetoxy-2-acetoxymethyl-14-oxoicosa-6-enoic acid-5-lactone 

Imidazole (4.97 g) and t-butyldimethylsilyl chloride (5.50 g) were added to a solution of the compound (7.49 g) as 
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mentioned above in N.N-dimethylfornnamide (75 ml) and the mixture was stirred at SO^C for 1 hour. Deionized water 
was added to the reaction mixture under ice-cooling and the mixture was stirred for 30 minutes and then at room 
temperature for 30 minutes. Deionized water was added thereto and the mixture was extracted with diethyl ether. The 
diethyl ether layer was concentrated and dried over magnesium sulfate. The solvent was distilled away and the residue 
5 obtained was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1:2) to give the subject 
compound (8.50 g). 

IR : 3440. 2920. 2850. 1750, 1680. 830 cm'^ 

(4) 5,6-Dihydroxy-1 4-t>butyldimethylsilyloxy-2-acetamido-3-acetoxy-2-acetoxymethyl*1 4-oxoicosa-6-enoic acld-5- 
10 lactone 



N-Methylnhorpholine-N-oxide (3.19 g) and a 1% aqueous osmium tetraoxide solution (34.5 ml) were added to a 
solution of the compound (8.50 g) as mentioned above in acetone (207 ml) and the mixture was stirred at room tem- 
perature for 2 hours. The reaction mixture was concentrated and extracted with ethyl acetate. The ethyl acetate layer 
IS was washed with a saturated sodium sulfite solution, IN hydrochloric acid, a saturated sodium hydrogencarbonate 
solution and saturated brine in order and dried over magnesium sulfate. The solvent was distilled away to give the 
subject compound (8.05 g). 
IR : 3440. 2920. 2850. 1750. 1680. 830 cm-i 

20 (5) 8-t-Butyldimethylsilyloxytetradecanal 

A 0.2N aqueous sodium periodate solution (1 83 ml) was added to a solution of the compound (8.05 g) as mentioned 
above in dioxane (610 ml) and the mixture was stirred at room temperature for 2 hours. The reaction mixture was 
concentrated and extracted with hexane. The hexane layer was dried over magnesium sulfate and the solvent was 
2S distilled away to give the subject compound (4.1 g, yield 98.4%). 
IR : 2920. 2850. 1720, 830 cnr^ 

(6) 8-t-Butyldimethylsilyloxytetradecanol 

30 Deionized water (40 ml) was added to a solution of the compound (4.1 g) as mentioned above in dioxane (120 ml) 

and sodium borohydride (1.15 g) was added thereto under ice-cooling. The mixture was stirred at room temperature 
for 30 minutes. The reaction mixture was concentrated and extracted with ethyl acetate. The ethyl acetate layer was 
washed with IN hydrochloric acid, a saturated sodium hydrogencarbonate solution and saturated brine in order, and 
dried over magnesium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column 

3S chromatography (eluent; ethyl acetateihexane = 1 : 10) to give the subject compound (3.74 g). 
IR : 2920. 2850. 1710. 830 cm""" 

(7) 1-lodo-8-t*butyldimethyIsilyloxytetradecane 

40 Imidazole (1 .85 g). triphenylphosphine (7. 1 4 g) and iodine (5.53 g) were added to a solution of the compound (3.74 

g) as mentioned above in benzene (200 ml) and the mixture was stirred at room temperature for 30 minutes. The 
reaction mixture was extracted with ethyl acetate and washed with a saturated sodium sulfite solution and saturated 
brine in order. The ethyl acetate layer was dried over magnesium sulfate and the solvent was distilled away. The residue 
obtained was purified by silica gel column chromatography (eluent; hexane) to give the subject compound (4.42 g). 

45 IR : 2920. 2850. 830 cm'^ 

(8) Diethyl 2-acetamido-2-(8-t-butyldimethylsilyloxytetradecyl)malonate 

Diethyl acetamidomalonate (2.54 g) and sodium ethoxide (0.80 g) were added to a solutton of the compound (4.42 

so g) as mentioned above in dehydrated ethanol (200ml) and the mixture was refluxed under heating in a stream of 
nitrogen overnight. The reaction mixture was concentrated and the residue obtained was purified by silica gel column 
chromatography (eluent; ethyl acetate: hexane = 1 :5->1:3) to give the subject compound (2,81 g). 
IH-NMH (CDCI3) 5: 

a03 (6H. s). 0.84 (12H. m). 1.23 (i8H. m), 1.23 (6H. t. J=7.0Hz). 1.35 (4H. m). 2,01 (3H. s). 2.28 {2H. m). 3.57 
SS (1H. q. J=6.0H2), 4.215 (4H. q. J=7Hz), 6.74 (1H, s) 
IR : 3440. 2920. 2850. 1740. 1680. 830 cm'^ 
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(9) 2-Acetamido-1,3-diacetoxy-2-(8-t-butyldimethylsilyloxytetradecyl)propane 

Sodium borohydride (1 .77 g) was added to a solution of the compound (3.38 g) as mentioned above In methanol 
(1 3 ml) and the mixture was allowed to stand at room temperature for 1 hour. The reaction mixture was extracted with 

5 ethyl acetate and washed with IN hydrochloric acid, a saturated sodium hydrogencarbonate solution and saturated 
brine In order. The ethyl acetate layer was dried over magnesium sulfate and the solvent was distilled away Acetic 
anhydride (19.6 ml) and pyridine (1.96 ml) were added to the residue obtained and the mixture was stirred at room 
temperature overnight. The reaction mixture was poured into ice water and extracted with ethyl acetate. The ethyl 
acetate layer was washed with 1N hydrochloric acid, a saturated sodium hydrogencarbonate solution and saturated 

10 brine in order and dried over magnesium sulfate. The solvent was distilled away and the residue obtained was purified 
by silica gel column chromatography (eluent; ethyl acetate :hexane = 1 :2) to give the subject compound (2.04 g). 
1H-NMR (CDCyS: 

0.009 (6H, s), 0.86 (3H, t), 0.86 (9H, s), 1.24 (18H. m), 1.36 (4H. m). 1.82 (2K m). 1.94 (3H, s), 2.06 (6H. s), 
3.58 (1H, q. J=8H2). 4.26 (2H. d. J=11.2Hz). 4.29 (2H. d, J=11.3Hz), 5.59 (1H. s) 
IS IR : 3440. 2920. 2850, 1740, 1680. 830 cmr^ 

(10) 2-Acetamido-1 ,3-diacetoxy-2-(8-hydroxytetradecyl)-propane 

A solution of the compound (2.04 g) as mentioned above in 0.01 N hydrochloric acidHTiethanol (37.6 ml) was allowed 
20 to stand at room temperature for 3 hours. Deionized water was added thereto and the mixture was extracted with ethyl 
acetate. The ethyl acetate layer was washed with a saturated sodium hydrogencarbonate solution and a saturated 
sodium chloride solution in order and dried over magnesium sulfate. The solvent was distilled away and the residue 
obtained was purified by silica gel column chromatography (eluent; ethyl acetate: hexane = 1:1) to give the subject 
compound (1.15 g). 
25 melting point = 82-84'*C 
1H-NMR (CDCl3)5: 

0.85 (3H. t. J=6.9Hz), 1.26 (18H, m), 1.40 (4H. m). 1.82 (2H. m). 1.93 (3H. s), 2.05 (6H, s), 3.55 (1H. m), 4.25 
(2H, d. J=11.2Hz). 4.28 (2H, d, J=11.7Hz), 5.59 (1H, s) 
IR : 3440, 2920, 2850, 1720. 1680 cm""* 

30 

(11) 2-Amino-2-(8-hydroxytetradecyl)-1,3-propanediol hydrochloride 

1 N Sodium hydroxide was added to a solution of the compound (300 mg) as mentioned above in methanol (12.6 
ml) and the mixture was refluxed under heating in a stream of nitrogen for 6 hours. The reaction mixture was concen- 
ts trated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over mag- 
nesium sulfate. The solvent was distilled away 1N Hydrochloric acid-methanol (1.4 ml) was added to the residue 
obtained and the mixture was concentrated to give the subject compound (230 mg). 
melting point = 106-108*C 
1 H-NMR (CDCIa) 5 : 

40 0.84 (3H, t. J=6.8H2), 1 .22 (22H, m). 1 .48 (2H. d. J=10.3H2), 3.40 (2H, d. J=10.3Hz). 3.44 (2H. d. J=12.2Hz), 

4.21 (1H, m). 5.28 (2H. br.s), 7.74 (3H, br.s) 
IR : 3350, 2900. 2850 cm'i 

Example 212 : 2-Amino-2-(8-oxotetradecyl)-1,3-propanediol hydrochloride 

45 

(1 ) 2-Acetamido-1 ,3-diacetoxy-2-(8-oxotetradeeyl)propane 

Pyridinium chlorochromate (301.5 mg) was added to a solution of 2-acetamido-1,3-diacetoxy-2-(8-hydroxytetra- 
decyl)-propane (300 mg) in dichloromethane (1 9 ml) and the mixture was stirred at room temperature for 2 hours in a 

so stream of nitrogen. Ether (38 ml) and magnesium sulfate (appropriate amount) were added thereto and the mixture 
was stirred for 10 minutes. The reaction mixture was suction-filtered and the filtrate was concentrated. The concentrate 
was extracted with ethyl acetate and the ethyl acetate layer was washed with 1 N hydrochloric acid, a saturated sodium 
hydrogencarbonate solution and saturated brine in order. The resultant mixture was dried over magnesium sulfate. 
The solvent was distilled away to give the subject compound (290 mg). 

ss melting point - 88-89'*C 
1 H-NMR (CDCy 6: 

0.88 (3H, t. J=7.1Hz), 1.27 (14H. m). 1.55 (4H, m). 1.84 (2H. dd, J=8.8, 15.6Hz), 1.97 (3H, s). 2.08 (6H, s). 2.38 
(4H, t, J=7.4Hz), 4.28 (2H. d. J=11.3Hz), 4.31 (2H. d. J=11.2Hz). 5.63 (1H, s) 
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I R : 2920, 2850, 1 740-1 680 cm"^ 

(2) 2-Amino-2-(8-oxotetradecy!)-1 ,3-propanediol hydrochloride 

5 IN Sodium hydroxide (4.1 ml) was added to a solution of the compound (290 mg) as mentioned above in methanol 

(12.2 ml) and the mixture was refluxed under heating in a nitrogen flow for 6 hours. The reaction mixture was concen- 
trated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over mag- 
nesium sulfate. The solvent was distilled away and 1 N hydrochtoric acid-methanol (1.2 ml) was added to the residue 
obtained. The mixture was concentrated and the residue obtained was recrystalllzed from ethyl acetate to give the 

10 subject compound (176 mg). 
melting point = 121-122'*C 
IH-NMH (CDCyS: 

0.614 (3H, t. J=6.3Hz). 1.03 (18H, m). 1.28 (4H. m). 1.41 (2H, m), 2.12 (4H, t, J=7.3Hz). 3.38 (2H. d, J=12.2Hz). 
3.48 (2H, d, J=1 2.2Hz). 4.71 (2H, br.s). 7.65 (3H. br.s) 
IS IR : 3420-3340, 3030, 2920, 2850, 1700 cm'^ 

Example 213 : 2-Amino-2-(2-N-dodecylaminoethyl)-1.3-propanediol-hydrochloride 

(1) Diethyl aminomafonate hydrochloride (10 g) was dissolved in 100 ml of N,N-dimethylformamide, and 6.3 g of 
20 triethylamine and 12.1 g of di-t-butyldicarbonate were added thereto. The mixture was stirred at 60°C foi' 1 hour. Water 

was added to the reaction mixture under ice-cooling and the mixture was stirred at room temperature. The reaction 
mixture was extracted with ether, dried and concentrated. The resultant mixture was purified by silica gel column chro- 
matography using hexane-ethyl acetate (10:1-^5:1) as an eluent to give 13 g of colorless, oily diethyl N-t-butoxycar- 
bonylaminomalonate. 

'RVmax (CHCI3) : 3450, 2970, 1740(sh), 1710, 1490, 1375, 1340. 1160, 1060, 1020. 860 cm'^ 

(2) Diethyl N-t-butoxycarbonylaminomalonate (5 g) was dissolved in 100 ml of dehydrated ethanol, and 1.53 g of 
sodium ethoxide and 2.7 g of aryl bromide were added thereto. The mixture was refluxed under a nitrogen atmosphere 
for 12 hours. The reaction mixture was concentrated and purified by silica gel column chromatography using hexane- 
ethyl acetate (20:1^10: 1-* 8:1) to give 4.8 g of colorless, oily diethyl 2-aryl-N-t-butoxycarbonylaminomalor?ate. 

^ IRv^ax (CHCIa) : 3450. 2980. 2860. 1740(sh), 1710. 1480, 1400. 1370. 1310. 1160. 1080. 1060, 1020. 915. 860 cm"! 

(3) Diethyl 2-aryl-N-t-butoxycarbonylaminomalonate (4.8 g) was dissolved in 30 ml of methanol and 4.34 g of 
sodium borohydride was added thereto. The mixture was allowed to stand at room temperature for 2 hours. Ethyl 
acetate was added to the reaction mixture and the mixture was washed with a. IN aqueous hydrochloric acid solution, 
a saturated aqueous sodium hydrogencarbonate solution and a saturated aqueous sodium chloride solution. The re- 

3S sultant mixture was dried and concentrated. The residue was dissolved in 32 ml of N,N-dimethylformamide, and 5.72 
g of imidazole and 6.33 g of t-butyldimethylsilyl chloride were added thereto. The mixture was stirred at 60**C for 1 hour. 

Water was added to the reaction mixture under ice-cooling and the mixture was stirred at room temperature. The 
resultant mixture was extracted with ether, dried and concentrated. The concentrate was purified by silica gel column 
chromatography using hexane-ethyl acetate (10:1 ) as an eluent to give 3.8 g of colorless, oily 2-aryl-2-(N-t-butoxycar- 

40 bonylam ino)-1,3-propanedtol bis-t-butyldimethylsilyl ether. 
Rt value = 0.7 (hexane-ethyl acetate = 1 0: 1 ) 

(4) 2-Aryl-2-(N-t-butoxycarbonylamino)-1 ,3-propanedioI bis-t-butyldimethylsilyl ether (3.8 g) was dissolved in 300 
ml of acetone, and 2.45 g of N-methylmorpholine-N-oxIde and 43 ml of a 1% aqueous osmium tetraoxide solution were 
added thereto. The mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated and 
ethyl acetate was added thereto. The mixture was washed with a saturated aqueous sodium sulfite solution, a IN 
aqueous hydrochloric acid solution, a saturated aqueous sodium hydrogencarbonate solutbn and a saturated aqueous 
sodium chloride solution. After dehydration, the resultant mixture was concentrated to give 4.3 g of colorless, oily 2- 
(2,3-dihydroxypropyl)-2-(N-t-butoxycarbonyl-amino)-1,3-propanediol bis-t-butyldimethylsilyl ether, 

IRVn,ax (CHCI3) : 3450(br). 2940, 2850, 1710, 1500. 1470, 1400. 1370. 1260. 1160, 1080(br). 840 cm'** 
SO (5) 2-(2.3-Dihydroxypropyl)-2-(N-t-butoxycarbonylamino)-1 .3-propanediol bis-t-butyldimethylsilyl ether (4.3 g) was 

dissolved in 600 ml of 1,4-dioxane and a solution of 3.8 g of mela-sodium periodate in 90 ml of water was added 
thereto. The mixture was stirred at room temperature for 3 hours. The reaction mixture was concentrated and hexane 
was added thereto. After washing with water, the resultant mixture was dried and concentrated to give 3.76 g of cotor- 
less, oily 2-(N-t-butoxycarbonyIamino)-2-(2-formylethyl)-1 .3-propanediol bis-t-butyldimethylsilyl ether 
55 Rf value = 0,7 (hexane-ethyl acetate = 5: 1 ) 

(6) 2-(N-t-Butoxycarbonylamino)-2-(2-formylethyl)-1, 3-propanediol bis-t-butyldimethylsilyl ether (1.2 g) was dis- 
solved In 20 ml of methanol and a solution of 2.89 g of dodecylamine in 5.2 ml of concentrated hydrochloric acid- 
methanol (1:11) and 245 mg of sodium cyanoborohydride were added thereto. The mixture was stirred at room tem- 
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perature overnight. The reaction mixture was concentrated and ethyl acetate was added thereto. A IN aqueous hy- 
drochloric acid solution was added until the aqueous layer assurried acidity; a IN aqueous sodium hydroxide solution 
was added until the aqueous layer assumed weak acidity; and the solution was partitioned. The ethyl acetate layer 
was washed with a saturated aqueous sodium chloride solution, dried and concentrated. The resultant mixture was 
5 purified by silica gel column chromatography using hexane-ethyl acetate (3:1 ^ 2:1 1:1) as an eluent to give 956 
mg of colorless, oily 2-(2-N-dodecylaminoethyl)-2-(butoxycarbonylamino)-1,3-propanediol bis-t-butyldimelhylsilyl 

ether. 

IRv^ax (CHCI3) : 3450. 2920. 2850. 1710. 1500. 1460, 1400, 1370, 1260, 1160, 1100 (br). 840cm-"> 

1H-NMH (CDCyS: ' 
10 5 31 (1 H. s. NHBoc), 3.69 (2H. d. J=8Hz, OCH2^X2). 3.61 (2H. d, J=8Hz, OCH2^X2). 2.66 (2H, t, J=8Hz. HgC- 

N), 2.55 (2H, t. J=8Hz. N-CHg), 1.85 (2H. t. J-8Hz. -C-CHg). 1.40 (9H, s. Boc.-t-Bu), 1,24 (20H, m, CH^XIO). 0.85 

(21 H, m. Si'tBux2 and CH2CH3), 0.03 (12H, s, Si-CH3X4)" 

(7) 2-(2-N-Dodecy!aminoet"hyl)-2-(N-t-butoxycarbonylamino)-1,3-propanediol bis-t-butyldimethylsilyl ether (100 

mg) was dissolved In 2 ml of methanol and 1 .6 ml of concentrated hydrochloric acid-methanol (1 : 1 1 ) was added thereto. 
16 The mixture was warmed at 40°C for 3 hours. The reaction mixture was concentrated to give 58 mg of pale yellow, 

oily 2-amino-2-(2-N-dodecylaminoethyl)-1 .3- propanediol hydrochloride. 

'Rv^ax (KBr) : 3350(br), 2920, 2850, 1600, 1460, 1060 cm-^ ^H-NMH (DMSO-dg) 5 : 

""^9 00 (2H. br.s. -^NHgCI-). 8.04 (3H. br.s. ^NH3CI-), 5.51 (2H, s. OHX2), 3.47 (2H. s, OCHg). 3.45 (2H. s, OCH2), 

2.99 (2H. m. HgCN), 2.81" (2H, m. NCH2). 1.96 (2H. m, -C-CHg). 1-23 (20H, m, CHgXlO), 0.84 (3H. t. 6.8Hz. CH3) 

20 

Example 214 : 2-Amlno-2-(11-methoxycarbonylundecyl)-1,3-propanedlol hydrochloride 

2-Acetamido-1.3-diacetoxy-2-(12-hydroxydodecyl)propane (426 mg) was dissolved in 2.7 ml of dry dimethylfor- 
mamide and 1 .345 g of pyridinium dichromate was added thereto. The mixture was stirred at room temperature day 

25 and night under a nitrogen atmosphere. The reaction mixture was poured into water and extracted twice with ether. 
The ether layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled 
away under reduced pressure and 17 ml of methanol and 4.23 ml of a 1N aqueous sodium hydroxide solution were 
added to the residue. The mixture was refluxed under heating under a nitrogen atmosphere for 6 hours. The reaction 
mixture was passed through a strongly acidic ion exchange resin, Amberlite IR-120B column, and the eluate was 

30 concentrated. The concentrate was dissolved in methanol and the mixture was acidified with hydrochloric acid. The 
solvent was distilled away under reduced pressure to give 122 mg of the subject compound, 
melting point = 1 00.0-1 04.0'C 

IR(cm-i) 3370, 2920. 2850, 1740, 1500. 1470, 1170, 1080 NMR (DMSO) 8 : 

7.684 (3H, br.s). 5,275 (2H. br.s), 3.563 (3H, s), 3.441 (1H, d. J=11.2Hz). 3.430 (1H. d, J=11.2Hz). 3.402 (1H. d, 
35 J=1 1.7Hz). 3.390 (1H, d. J=11.2Hz). 2.272 (2H, t. J=7.3Hz). 1.229 (20H. s) 

Example 215 : 2-Amino-2-(11-carboxyundecyl)-1.3-propanediol hydrochloride 

2N Hydrochloric acid (0.5 ml) was added to 10 mg of 2-amino-2-(11-methoxycarbonylundecyl)-1,3-propanediol 
40 hydrochloride and the mixture was heated at 90°C for 1 hour. The solvent was distilled away under reduced pressure 
to give 10 mg of the subject compound. 
NMR (DMSO) S : 

11.992 (1H, br.s, COOH). 7.771 (3H. br.s. ■^NH3). 5.292 (2H, t, J=4.9Hz. OHX2), 3.417 (4H. ddd. J=16.5, 11.7. 
5.0Hz, CH2OX2). 2.168 (2H, t. J=7.4Hz. CHgCOO). 1.224 (20H, s. CHgXlO) 

45 

Example 216 : 2-Acetamido-1 ,3-diacetoxy-2-(8-acetoxytetradecyl)-propane 
iH-NMH (CDCI3) 6: 

0.85 (3H. t. J=6.8Hz). 1.24 (18H. m), 1.47 (4H, m), 1.82 (2H, m), 1.94 (3H, s). 2.05 - 2.01 (9H. s), 4.25 (2H. d, 
SO J=l 1 .7Hz). 4.29 (2H. d, J=11 .7Hz). 4.83 (1 H, q, J=6.3Hz). 5.62 (1 H, s) 
IR : 3400, 2920, 2850, 1720, 1680 cm-^ 

Example 217 : 2-Acetamido-1,3-diacetoxy-2-{3,7,11-trimethyldodecyl)propane 

55 1H-NMR(CDCI3) 8: 

5.589 (1H, br.s), 4.293 (4H. dd, J=13.7. 12.3Hz), 2.073 (6H. s). 1.956 (3H. s), 1.857 (1H, qui. J=13.7Hz), 1.844 
(1H, qui, J=1 3.3Hz). 1.513 (1H. septet, J=6.6Hz), 1.345 - 1.040 (16H. m). 0.857 (6H, d. J=6.4Hz), 0.848 (3H, d, 
J=6.4Hz), 0.831 (3H. d, J=6.8Hz) 
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Example 218 : 2-Acetamido-1 ,3-diacetoxy-(3,7,11 -trimethyl-2,6, 10-tridecenyl)propane 
iH-NMH(CDCl3)5: 

5.57 (1H. brs), 5.07 (3H. m). 4.28 (4H, s). 2.60 (2H, d, J=7.8H2). 2.01 (6H. s), 2.05 - 1.94 (8H. m), 1.94 (3H. s), 
5 1.70 - 1.57 (12H.m) 

Example 219; 2-Acetamido-1 ,3-dlacetoxy-2-(1 1 -methoxycarbonylundecyl)propane 

melting point = 49.5-51 .5*»C 
10 IRv : 3300. 2930, 2850, 1740. 1655. 1580, 1475. 1390, 1240, 1060 cnri 
1H-NMH (CDCyS: 

5.61 (1H, br.s), 4.265 (4H, dd, J=13.6H2. 11.2Hz), 3.635 (3H. s). 2.272 (2H. t, J=7.6H2). 2.051 (6H, s). 1.934 
(3H, s), 1.836 - 1.817 (2H, m), 1.225 (18K br.s) 

Example 220 2*Acetamido-1 ,3-diacetoxy-(1 2-acetoxydodecyl]propane 

• « 

melting point = 67.5-69.0**C 
iH-NMR(CDCl3)a: 

5.607 (1H. br.s), 4.267 (4H, dd, J=13.7, 11.3H2), 4.021 (2H, t. J=6.9H2). 2.052 (6H, s), 2.017 {3H, s), 1.934 (3H, 
s). 1.840 - 1.819 (2H, m), 1.225 (20H, br.s) 

Example 221 : 2-Amino-2-(1,2.12-trihydroxyoctadecyl)-1,3-propanediol 

* 

1H-NMR (400MHz, in CDgOD) 5: 
2S 3.85 - 3.73 (7H, m). 1.60 (2H, m). 1.45 - 1.25 (26H, m), 0.90 (3H, t) 

JRVmax (KBr): 3350(br), 2920. 2850. 1560. 1480. 14i20, 1060 cm-i 

Example 222 : 2-Amino-2-(1 ,2-dihydroxy-12-oxoocladecyI)-1,3-propanediol r 

1H-NMR (400MH2. in CD30D) 6 : 
5.48 (2H, m), 3.86 - 3.72 (6H. m). 2.44 (4H. t). 2.29 (2H, t). 2.02 {2H. t), 1 .53 (4H, quintet), 1 .29 (12H. br.s), 0.89 
(3H. t) 

IRv^ax (CHCy : 3300, 2925. 2850, 1710. 1560, 1420. 1060, 980cm-i 

Example 223 : 2-Amino-2-(1 ,2-dihydroxy-1 2-hydroxyiminooctadecyl)-1 ,3-propanedlol 

1H-NMR (400MHz. in CD3OD) 5 : 
3.85 - 3.73 (4H, m). 2.42 (2H, t), 2.15 (2H. t), 1.62 - 1.32 (24H. m),0.89 (3H. t) 
IRv^ax (CHCI3): 3300(br), 2920, 2850. 1560, 1420, 1050 cm i Example 224 : 2-Amino-2-(1,2,12-trihydroxy-4-octade- 
cenyl)-1 .3-propanediol 

A lactone compound (2.00 g) of 2-amino-3-hydrbxy-2-(1.2-dihydro-12-oxo-4-octadecenyl)propionic acid was dis- 
solved in 66 ml of dry tetrahydrofuran and 800 mg of lithium aluminum hydride was porllonwise added thereto at room 
temperature with stirring. The mixture was stirred at room temperature for 40 minutes and 0.8 ml of water, 0.8 ml of a 
15% aqueous sodium hydroxide solution and 2.4 ml of water were added thereto in order. The Insoluble matters were 
filtered off. The filtrate obtained was concentrated under reduced pressure, and the residue was washed with water 
and dried under reduced pressure to give 408 mg of the subject compound. 
'Fornax (KBr): 3280, 2920, 2850, 1640. 1470, 1400. 1075, 910 cnr^ . 
1H-NMR (300MHz, In CD3OD, Ret:TMS) 6: 

5.57 (1H, dt. J=15.3 and 6.6Hz), 5.43 (1H, dt, J=15.3 and 6.9Hz), 3.85 (IN, dt, J=6.9 and 1.0Hz), 3.84 - 3.73 
(5H. m), 3.67 (1H. d, J=1.0Hz). 2.31 (2H, br.t, J=6.7Hz), 2.02 (2H. br.q, J=6.4Hz), 1.42 • 1.31 (20H, m). 0.90 (3H. t. 
J=6.8Hz) 

Example 225 : 2-Amino-2-(1.2-dihydroxy-4-octadecenyl)-1, 3-propanediol 

A lactone compound (978 mg) of 2-amino-3-hydroxy-2-(1,2-dihydroxy-4-octadecenyl)proplonic acid and 403 mg 
of lithium aluminum hydride were reacted in 33 ml of dry tetrahydrofuran according to the method of Examp!e224 to 

give 222 mg of the subject compound. 

IRv^^ (KBr) cm-1: 3300. 2920, 2850, 1575. 1480. 1390, 1060.0 1105, 975 
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■•H-NMH (200MH2. in CD3OD, Ret:TMS) 6: 

5.57 (1H, dt. J=15.4 and 6.4Hz), 5.42 (IH.dt, J= 15.4 and 6.5Hz), 3.88-3.66 (6H.m),2.31 (2H,t, J=6.7Hz). 2.04 
- 1 .93 (2H, m). 1 .28 (22H, br.s), 0.90 (t, J=6.5Hz) 

* 

s Example 226 : 2-Amino-2-(1 ,2-dihydroxyoctadecyl)-1 ,3-propanediol 

2-Amtno-2-(1.2-dihydroxy-4-octadecenyl)-1,3-propanediol (68.0 mg) was dissolved in 14 ml of methanol and 6.8 
mg of 5% palladium-carbon was added thereto. The catalytic reduction was conducted at ordinary temperature and at 
atmospheric pressure day and night. After the reaction, the catalyst was filtered off and the filtrate was concentrated 
10 under reduced pressure to give 34.3 mg of the subject compound. 
IRv^^ (KBr) cm-"" : 3300, 2920. 2850, 1575. 1460, 1370, 1060 
iH-NMR (200MHz. in CD3OD, Ref:TMS) 5 : 

3.77 (6H, m). 1.65 (2H. m). 1.27 (28H. br.s), 0.89 (3H, t, J=6.5Hz) 

IS Example 227: 2-Amino-2-(1 ,1 2-dihydroxy-4-octadecenyl)-1 ,3-propanediol 

According to the method of Example 224. 35.0 mg of 2-amino-3-hydroxy-2-(1 -hydroxy-1 2-oxo-4-octadecenyI)pro- 
plonic acid and 14,4 mg of lithium aluminum hydride were reacted in 2.0 ml of dry tetrahydrofuran to give 8.9 mg of 

the subject compound. 

IRv^ax (KBr) cm-'': 3300, 2920. 2850, 1640, 1400, 970 
. iH-NMR (200MHz. in CD3OD, Ref:TMS) 6 : 

5.40 (2H, m). 3.97 - 3.70 (5H, m), 3.58 (1H. m). 1.94 (4H, m), 1.70 - 1.21 (22H, m). 0.88 (3H. t, J=6.5Hz) 
In the same manner as above, the following compounds are obtained. 

2S Example 228 : 2-Amino-2-(1 ,2,1 2-trihydroxyoctadecyl)-1 .3-propanedlol 

Example 229 : 2-Amino-2-(1,12-dihydroxyoctadecyl)-1,3-propanediol 

Example 230 : 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]-1 ,3-propanediol 

30 

* 

(1) 2-(4-Heptyloxyphenyl)ethanol 

2-(4-Hydroxyphenyl)ethanol (10.0 g) and sodium methoxide (4.30 g) were added to methanol (120 ml) and the 
mixture was refluxed under heating for 30 minutes. A solution of heptyl bromide (14.2 g) In methanol (30 ml) was 

35 dropwise added thereto and the mixture was refluxed under heating for 6 hours with stirring. The reaction mixture was 
concentrated and the concentrate was poured into ice water The mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent was distilled away and 
the resultant residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1:2) to give the 
subject compound (10.81 g). melting point = 37-39*0 

40 Rf value : 0.44 (ethyl acetate:n-hexane = 1 :2) 
1 H-NMR (CDCI3) 8 : 

0.89 (3H. t, J=6.0Hz). 1.10-1.99 (11H, m), 2.81 (2H, t, J=6.25Hz). 3.68-4.05 (4H, m), 6.85 (2H, d, J=B.7Hz), 7.15 
(2H, d, J=8.7Hz) 

IR: 3312. 1610. 1514, 1249 cm"! 
4S MS(EI): 236(M+) 

(2) 2-(4-Heptyloxyphenyl)ethylmethanesulfonate 

Triethylamine (4.2 g) was added to a solution of the above-mentioned compound (10.81 g) In tetrahydrofuran (300 
so ml) and the mixture was cooled with ice. Methanesulfonyl chloride (5.23 g) was dropwise added thereto and the mbcture 
was stirred at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted with dichlo- 
romethane. The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, a 1% 
aqueous hydrochloric acid solution and saturated brine and dried over magnesium sulfate. The solvent was distilled 
away and the resultant residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1:5) 
ss to give the subject compound (11 .32 g). melting point = 35-36*C 
Rf value : 0.33 (ethyl acetate: n-hexane = 1 :2) 
1 H-NMH (CDCl3)5: 

0.90 (3H, t, J=6.0Hz), 1.10-1.95 (10H. m). 2.86 (3H, s), 3.00 (2H, t, J=7.5Hz), 3.94 (2H. t, J=6.3Hz), 4.39 (2H, t. 
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J=7.0Hz). 6,85 (2H, d. J=a7Hz). 
7.15(2H.d, J=8.7Hz) 
IR: 1354. 1516, 1249cm-i 
MS(EI): 314(M+) 

5 

(3) 2-(4-HeptyIoxyphenyl)elhyl iodide 

Sodium iodide (10 g) was added to a solution of the abovenmentioned compound (11 .32 g) in 2-butanone (400 ml) 
and the mixture was refluxed under heating for 4 hours. The reaction mixture was concentrated and extracted with 
10 ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1 :5) to give the subject compound (9.07 g). 
Rf value : 0.80 (ethyl acetatein-hexane =1:2) 
1 H-NMR (CDCy 8 : 

IS 0.89 (3H, t. J=6.0Hz). 1.10-1.96 (10H. m). 2.98-3.48 (4H. m), 3.94 (2H. t, J=6.3Hz), 6.84 <2H, d, J=8.7Hz). 7.11 

(2H, d, J=8.7Hz) 
IR: 1610, 1512, 1246 cm-i 
MS(EI): 346(M'') 

20 (4) Diethyl 2-acetamido-2-(4-heptyloxyphenyl)ethylmalonate 

A solution of sodium ethoxide (4.99 g) in absolute ethanol (60 ml) was dropwise added to diethyl acetamidoma- 
lonate (15 g) in a stream of nitrogen and the mixture was stirred at 65*'C for 30 minutes. A solution of the above- 
mentioned compound (6.0 g) in tetrahydrofuran (30 ml) was dropwise added thereto and the mixture was stirred at 

25 65^C for 6 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The 
ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was 
distilled away and the resultant residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane 
= 1 :5) to give the subject compound (6.50 g). 
melting point = 77-80°C 

30 Rf value : 0.44 (chloroform:methanol = 9:1) 
iH-NMR(CDCl3)5: 

0.89 (3H, I. J=6.0Hz), 1.05-1.90 (16H. m). 1.98 (3H. s), 2.10-2.85 {4H. m), 3.92 (2H, t. J=7.0Hz). 4.21 (4H. q. 
J=7.5Hz), 6.65 (1 H. br.s), 6.79 (2H, d, J=8.7Hz). 7.05 (2H. d, J=8.7Hz) 
IR : 3242. 1745, 1641, 1614, 1512. 1296 cm-i 
3S MS(EI): 435(M+) 

(5) 1,3-Propanediyl-2-acetamido-2-[2-(4-heptyloxyphenyl)-ethyl]ylidenediacetate 

A solution (50 ml) of the above-mentioned compound (6.50 g) in anhydrous tetrahydrofuran was dropwise added 
40 to a solution (150 ml) of lithium aluminum hydride (1 .70 g) in anhydrous tetrahydrofuran under ice-cooling in a stream 
of nitrogen and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added to the reaction mixture under ice-cooling and aluminum hydroxide produced was filtered off. The solvent 
was distilled away and pyridine (66 ml) was added to the residue. Acetic anhydride (14 ml) was added thereto under 
ice-cooling and the mixture was allowed to stand at room temperature overnight: The reaction mixture was poured into 
46 ice-cooled 5% hydrochloric acid and the mixture was extracted with ethyl acetate. The ethyl acetate layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue 
obtained was purified by silica gel column chromatography (eluent; ethyl acetate) to give the subject compound (4.54 
g) as white crystals, 
melting point = 89-91 "C 
so Rf value : 0.35 (chloroform:methanol = 9:1) 
iH-NMR (CDCI3) 6: 

0.89 (3H, t. JirS.OHz). 1.05-2.72 (14H. m), 1.95 (3H. s), 2.08 (6H. s). 3.92 (2H. t, J=7.0Hz), 4.34 (4H, s), 5.65 
(1H. br.s). 6.80 (2H, d. J=8.7H2). 7.10 (2H. d. J=8.7Hz) 
IR: 3308. 1739. 1651, 1614, 1514. 1246 cm-^ 
ss MS(EI): 435(M+) 



.137 



EP 0 627 406 B1 



(6) 2-Amino-2-[2-(4-heptyloxyphenyl)ethyl]-1,3-propanediol hydrochloride 

An aqueous solution (100 ml) of lithium hydroxide (3.93 g) was added to a solution of the above-mentioned com- 
pound (4.54 g) in methanol (70 ml)-tetrahydrofuran (70 ml) and the mixtgre was refluxed under heating for 3 hours. 

6 The reaction mixture was concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the resultant mixture 
was recrystallized from ethyl acetate. A 1 M hydrochloric acid-ether solution (43 ml) was added to a solution of the 
resultant crystals in tetrahydrofuran (28 ml)-methanol (28 ml). The solvent was distilled away and the crystals precip- 
itated were recrystallized from ethyl acetate to give the subject compound (1.30 g). 

10 melting point = 111-11 2'»C 

Rf value : 0.20 (chloroform:methanol = 5:1) 
iH-NMR (CDCI3) 5 : 

0.88 (3H. t. J=5.5Hz), 1.10-1.91 (14H. m). 3.56 (4H, t. J=:5.0Hz). 5.36 (2H. t. J=4.5Hz), 6.84 (2H, d, J=8.7Hz), 
7.13 (2H, d, J=8.7Hz). 7.85 (2H, br.s) 
IS IR : 3279, 1610. 1514, 1246 cm-^ 
MS(EI): 309(M'') 
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Example 231 : 2-Amlno-2-[2-(4-nonyloxyphenyl)ethyl]-1,3-propanediol 

(1) 2-(4-Nonyloxyphenyl)ethanol 

2-(4-Hydroxyphenyl)ethanol (10.0 g) and sodium methoxide (4.30 g) were added to methanol (120 ml) and the 
mixture was refluxed under heating for 30 minutes. A solution of nonyt bromide (33 g) in methanol (20 ml) was dropwise 
added thereto and the mixture was refluxed under heating for 6 hours. The reaction mixture was concentrated, poured 
into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
magnesium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column chro- 
matography (eluent; ethyl acetate: hexane = 1 :3) to give the subject compound (20 g). 
Rf value : 0.46 (ethyl acetate :n-hexane =1 :2) 

(2) 2-(4-Nonyloxyphenyl)ethylmethanesulfonate 

Triethylamine (8.8 g) was added to a solution of the above-mentioned compound (20 g) in tetrahydrofuran (500 
ml) and the mixture was cooled with ice. Methanesulfonyl chloride (9.1 7 g) was dropwise added thereto and the mixture 
was stirred at room temperature for 4 hours. The reaction mixture was poured into ice water and extracted with dichlo- 
romethane. The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, a 1% 
aqueous hydrochloric acid solution and saturated brine and dried over magnesium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1 :3) 
to give the subject compound (1 9.6 g). melting point = 37-42**C 
Rf value : 0.45 (ethyl acetate:n-hexane =1:2) 
iH-NMR (CDCyS: 

0.89 (3H, t, J=6.9Hz), 1 .05-1 .90 (16H, m), 2.82 (3H, s), 2.99 (2H. t, J=6.1Hz), 3.90 (2H. t, J=6.9Hz), 4.35 (2H. t, 
J=6.9Hz). 6.78 (2H, d, J=8.3Hz), 7.06 (2H, d, J=8.3Hz) 
IR: 1354. 1251 cm"** 
MS(EI): 342(M+) 

(3) 2-(4-Nonyloxyphenyl)ethyl iodide 

Sodium iodide (17 g) was added to a solution of the above-mentbned compound (19.6 g) in 2-butanone (650 ml) 
and the mixture was refluxed under heating for 4 hours. The reaction mixture was concentrated and extracted with 
ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1:3) to give the subject compound (18.08 g) as an oily substance. 
Rf value : 0.69 (ethyl acetate:n-hexane = 1:2) 
1H-NMH (CDCyS: 
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0.90 (3H. t. J=5.5H2), 1.05-1.90 (14H, m). 2.90-3.40 (4H. m), 3.90 (2H. t, J=6.9Hz), 6.76 (2H, d. J=8.3H2). 7.02 
(2H, d, J=8.3Hz) 
IR : 1610, 1512. 1246 cm-^ 
MS(EI): 374(M+) 

5 

(4) Diethyl 2-acetamido-2-(4-nonyloxyphenyl)ethylmalonate 

A solution of sodium ethoxide (10.4 g) in absolute ethanol (1 35 ml) was dropwise added to diethyl acetamidoma- 
lonate (31 g) in a stream of nitrogen and the mixture was stirred at 65^0 for 30 minutes. A solution of the above- 
10 mentioned compound (18 g) in tetrahydrofuran (63 ml) was dropwise added thereto and the mixture was stirred at 
65°C for 6 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The 

ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was 
distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate ihexane 
= 1 :3) to give the subject compound (8.78 g). 
IS melting point = 76-77'C 

Rf value : 0.38 (ethyl acetatein-hexane = 1 :2) 
1H-NMR(CDCI3)8: 

0.89 (3H, t. J=6.8Hz). 1.05-1.80 (20H, m), 1.99 (3H. s). 2.20-2.75 (4H. m), 3.88 (2H, t, J=6.2Hz), 4.15 (4H, q, 
J=6.9Hz). 6.70 (1 H, br.s), 6.72 (2H. d, J=8.3Hz), 6.99 (2H. d. J=8.3Hz) 
20 IR: 3281. 1743, 1645. 1512, 1246cm-'' 
MS(EI): 463(M+) 

(5) 1 ,3-Propanediyl-2-acetamido-2-[2-(4-nonyloxyphenyl)-ethyl]ylidenediacetate 

2S A solution (50 ml) of the above-mentioned compound (8.78 g) in anhydrous tetrahydrofuran was dropwise added 

to a solution (150 ml) of lithium aluminum hydride (1 .79 g) in anhydrous tetrahydrofuran under tce<cooling in a stream 
of nitrogen and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added to the reaction mixture under ice-cooling and aluminum hydroxide produced was filtered off. The solvent 
was distilled away and pyridine (84 ml) was added to the residue. Acetic anhydride (18 nil) was added thereto under 

30 ice-cooling and the mixture was allowed to stand at room temperature overnight. The reaction mixture was poured into 
ice-cooled 5% hydrochloric acid and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was 
purified by silica gel column chromatography (eluent; ethyl acetate) to give the subject compound (5.62 g) as white 
crystals. 

35 melting point = 88-94'*C " 
Rf value : 0.50 (chloroform:methanol = 9:1) 
1H-NMR(CDCI3)5: 

0.89 (3H, t. J=6.9H2), 1.05-2.30 (18H, m), 1.93 (3H, s), 2.06 (6H, s), 3.89 (2H. t. J=7.0Hz). 4.30 (4H, s). 5.60 
(1H. br.s). 6.72 (2H. d. J=8.2Hz). 7.01 (2H. d, J=:8.2Hz) 
40 IR : 3308. 1738. 1651, 1614. 1514. 1246crTri 
MS(EI): 463(M+) 



elemental analysis j calculated 


C 


67.36. 


H 


8.91, 


N 


3.02 


1 found 


C 


67.35, 


H 


8.77. 


N 


3.05 



(6) 2-Amino-2-[2-(4-nonyIoxyphenyl)ethyl]-1 ,3-propanediol hydrochloride 

An aqueous solution (54 ml) of lithium hydroxide (4.57 g) was added to a solution of the above-mentioned com- 
pound (5.62 g) in methanol (86 ml)-tetrahydrofuran (86 ml) and the mixture was refluxed under heating for 3 hours. 
The reaction mixture was concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was 
crystallized from ethyl acetate. AIM hydrochloric acid/ether solution (20 ml) was added to a solution of the resultant 
crystals in tetrahydrofuran (40 ml)-methanol (40 ml). The solvent was distilled away and crystals precipitated were 
recrystallized from ethyl acetate to give the subject compound (2.10 g). 
melting point = 106-108°C 
Rf value : 0.14 (chloroform:methanol = 5:1) 
iH-NMR(CDCl3)6: 
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0.85 (3H, t. J=4.1Hz), 1.10-1.90 (18H, m). 3.50 (4H, d, J=4.7Hz), 3.88 (2H, t. J=5.4Hz). 5.32 (2H, t. J=4.9Hz), 
6.75 (2H. d, J=8.2Hz). 7.02 (2H, d, J=8.2Hz). 7.81 (2H. br.s) 
IR : 3277. 1610, 1514. 1248 cm"! 
MS(El): 337(M+) 



elemental analysis j calculated 

1 found 
1 


C 


64.24. 


H 


9.70. 


N 


3.75 


C 


64.16. 


H 


9.51. 


N 


3.70 



Example 232 : 2-Amino-2-I2-(4-(N-heptyl-N-methylamino)phenyl)-ethyl]-1,3-propanediol 
(1 ) 2-(4-Heptanoylamlnophenyl)ethanol 

2-(p-Aminophenyl)ethyl alcohol (13.8 g) and triethylamine (10.8 g) were added to tetrahydrofuran (300 ml) and 
the mixture was stirred for 30 minutes under ice-cooling. HeptanoyI chloride (15 g) was dropwise added thereto, and 
the mixture was stirred for 30 minutes under ice-cooling and then at room temperature for 3 hours. The reaction mixture 
was poured into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine 
and dried over magnesium sulfate. The solvent was distilled away and the residue obtained was recrystallized from 
ethyl acetate-isopropyl alcohol to give the subject compound (13.15 g). 
melting point = 105-110"C 

Rf value : 0.41 (ethyl acetate:n-hexane ~^:2-^^:^) 
1H-NMR (CDCyS: 

0.89 (3H. t, J=6.8H2), 1.31-1.42 (8H, m), 1.70 (2H, tt, J=7.3Hz, J=7.8Hz). 2.35 (2H, t, J=7,3H2), 2.83 (2H, t. 
J=6.4Hz), 3.84 (2H, dd, J=6.3Hz. J=5.8Hz). 7.12 (1H. br.s). 7.18 (2H. d. J=8.3Hz). 7.45 (2H, d.J=8.3Hz) 
IR : 3302, 1660, 1593, 1412 cm"! 
MS(EI): 249(M+) 



elemental analysis j calculated 


C 


70.97. 


H 


9.33, 


N 


5.52 


• 

1 found 

■ 
■ 


C 


71.30, 


H 


9.26, 


N 


5.66 



30 

(2) 2-(4-Heptanoylaminophenyl)ethoxytetrahydropyran 

The above-mentioned compound (7.0 g), 3,4-dihydro-2H-pyran (3.08 g) and p-toluenesulfonic acid (180 mg) were 
added to tetrahydrofuran (50 ml) and dichloromethane (50 ml), and the mixture was stirred at room temperature for 7 
3S hours. 

Triethylamine (0.5 ml) was added thereto and the solvent was distilled away The resultant residue was purified by 
silica gel column chromatography (eluent; ethyl acetateihexane = 1:1) to give the subject compound (11 g). 
melting point = 66-68*C 
Rf value : 0.72 (ethyl acetate: n-hexane = 1:1) 
40 ^ H-NMR (CDCIg) 5 : 

0.89 (3H. t. J=6.4Hz), 1.31-2.05 (14H. m), 2.34 (2H. t, J=:7.3Hz). 2.87 (2H. t, J=6.4Hz). 3.47 (2H, t, J=6.4Hz). 
3.47 (2H. dt. J=7.3Hz. J=9.7Hz), 3.77 (1H. m), 3.92 (1H, dt. J=7.3Hz, J=9.8Hz), 4.58 (1H, t, J=3.9Hz), 7.19 (2H. d. 
J=8.3Hz). 7.42 (2H. d, J=8.3Hz) 
IR: 3273, 1655. 1599, 1033 cm"'' 
45 MS(EI): 333(M+) 

(3) 2-(4-(N-Heptanoyl-N-methylamino)phenyl)ethoxy-tetrahydropyran 

The above-mentioned compound (7.0 g) and potassium-t-butoxide (5. 1 8 g) were added to ethylene glycol dimethyl 
so ether (120 ml) and the mixture was stirred at 60°C for 30 minutes. A solution of methyl iodide (16.39 g) in ethylene 
glycol dimethyl ether (4 ml) was added thereto and the mixture was stirred at eO'^C for 1 hour. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate :hexane = 1:7) 
to give the subject compound (5.95 g). 
Rf value : 0.23 (ethyl acetate:n-hexane = 1:5) 
ss 1H-NMR(CDCI3)5: 

0.83 (3H, t. J=6.8Hz), 1.17-1.26 (6H, m), 1.42-1.60 (4H. m), 

1.63-1.90 (4H. m), 2.04 (2H, t, J=6.4Hz), 3.47 (2H, t, J=6.4Hz), 3.47 (2H, dt, J=7.3Hz, J=9.7Hz), 3.77 (1H. m). 
3.92 (1H, dt, J=7.3Hz, J=9.8Hz). 4.58 (1H. t. J=3.9Hz), 7.19 (2H. d, J=B.3Hz), 7.42 (2H, d, J=8.3Hz) 
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IR: 3273, 1655, 1599, 1033 cm-i 
MS(EI): 333(M+) 

(4) 2-(4-(N-Heptyl-N-methylamino)phenyl)ethoxy-tetrahydropyran 

A solution of the above-mentioned connpound (5.95 g) in tetrahydrof uran (90 ml) was cooled to 5^*0 and a diborane- 
tetrahydrofuran complex (tetrahydrof uran 1 M solution : 32.2 ml) was added thereto. The mixture was stirred at 5'C for 
3 hours and methanol (60 ml) was added thereto. The solvent was distilled away and the residue obtained was purified 
by silica gel column chromatography (eluent; ethyl acetate: hexane = 1:7) to give the subject compound (3.6 g). 
Rf value : 0.49 (ethyl acetate:n*hexane =1 :2) 
1H-NMH (CDCyS: 

0.88 (3H, t, J=7.3Hz), 1.22-1.40 (8H. m), 1.42-1.62 (8H, m). 1.68-1.84 (2H, m). 2.81 (2H, t. J=7.3Hz). 2.89 (3H, 
s). 3.26 (2H. t. J=7.8H2). 3.46 (1H, m). 3.57 (1H. dt. J=7.4Hz, J=7.8Hz). 3.81 (1H. m), 3.89 (1H. dt, J=73Hz. J=7.8H2), 
4.60 (1H. t, J=3.0Hz). 6.63 (2H, d, J=8.8H2), 7.08 (2H. d. J=8.8Hz) 
IR: 1616. 1365, 1030cm-i 
MS(EI): 333(M+) . 

(5) 2-(4-(N-Heptyl-N-methylamlno)phenyl)ethyl alcohol 

p-Toluenesulfonic acid (3.10 g) was added to a solution of the above-mentioned compound (3.36 g) in methanol 
(60 ml) and the mixture was stirred at room temperature for 3 hours. Triethylamine (3 ml) was added thereto and the 
solvent was distilled away. The residue obtained was purified by silica gel column chromatography (eluent; ethyl ace- 
tate:hexane = 1 : 1 2) to give the subject compound (3.22 g). 
Rf value : 0.31 (methanohchloroform = 1 :9) 
1 H-NMR (CDCI3) 6 : 

0.88 (3H, t. J=6.9Hz), 1.22-1.38 (10H. m). 2.77 (2H, t. J=6.4H2), 2.90 (3H. s), 3.27 (2H, t. J=7.4H2). 3.80 (IH. t, 
J=6.4Hz), 6.66 (2H, d, J=8.7Hz), 7.08 (2H, d. J=8.7Hz) 
IR: 3368. 1369 cm-1 
MS(EI): 249(M+) 

(6) 2-(4-(N-Heptyl-N-methylamino)phenyl)ethylmethanesulfonate 

Triethylamine (2.22 g) was added to a solution of the above-mentioned compound (3.65 g) in tetrahydrof uran (60 - 
ml) and the mixture was cooled with ice. Methanesutfonyl chloride (3.01 g) was dropwise added thereto and the mixture 
was stirred at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted with dlchlo- 
romethane. The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, a 1% 
aqueous hydrochloric acid solution and saturated brine and dried over magnesium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chronnatography (eluent; ethyl acetate:hexane = 1 :5) 
to give the subject compound (4.02 g). Rf value : 0.56 (ethyl acetate:n-hexane = 1:5) 
1 H-NMR (CDCI3) 5 : 

0.88 (3H. t. J=6.4H2). 1.24-1.29 (10H. m). 2.84 (3H. s). 2.90 (3H. s), 2.96 (2H. t. J=6.8Hz). 3.27 (2H. t. J=7.3Hz), 
4.36 (2H, t, J=6.9H2). 6.64 (2H. d. J=8.3H2), 7.07 (2H. d. J=8.3Hz) 

(7) 2-(4-(N-heptyl-N-methylamino)phenyl)ethyl iodide 

Sodium iodide (3.66 g) was added to a solution of the above-mentioned compound (4.00 g) in 2-butanone (200 
ml) and the mixture was refluxed under heating for 2 hours. The reaction mixture was concentrated and extracted with 
ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 

was distilled away and the resultant residue was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1:10) to give the subject compound (2.58 g) as an oily substance. Rf value : 0.78 (ethyl acetate: n-hexane = 
1:10) 

1 H-NMR (CDCl3)5: 

0.88 (3H. t, J=7.3H2), 1.22-1.40 (10H, m), 2.90 (2H. s). 3.07 (2H, t. J=:7.8H2), 3.63 <2H. t, J=5.9H2), 3.65 (2H. t. 
J=7.3H2). 6.62 (2H. d. J=8.3H2). 

7.04 (2H, d. J=8.3H2) 
IR: 1614, 1521, 1371, 804 cm*"" 
MS(EI): 359(M^) 
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(8) Diethyl 2-acetamide-2-(4-(N-heptyl-N-methylamino)-phenyl)ethylrnalonate 

A solution of sodium ethoxide (1.54 g) in absolute ethanol (18 ml) was dropwise added to diethyl acetamidoma- 
lonate (4.63 g) in a stream of nitrogen and the mixture was stirred at 60-C for 30 minutes. A solution of the above- 

5 mentioned compound (1 8 g) in tetrahydroturan (7 ml) was dropwise added thereto and the mixture was stirred at 60°C 
for 6 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The ethyl 
acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1 : 
2) to give the subject compound (1 .92 g) as an oily substance. 

10 Rf value : 0.49 (ethyl acetatem-hexane = 1:2) 
1H-NMR (CDCyS: 

0.88 (3H, t. J=6.8Hz). 1.23-1 .29 (10H, m). 1.24 (6H, t. J=7.4Hz), 1.99 (3H. s). 2.38 (2H, m), 2.63 (2H, m), 2.88 
(3H. s). 3.25 (2H, t, J=7,3Hz). 4.21 (4H. q. J=7.4H2). 6.60 (2H. d. J=8.3Hz). 6.76 (1H, brs). 6.99 (2H.d. J=8.3Hz) 
IB : 3285. 1739, 1682. 1616. 1371cm-i 
IS MS(EI): 448(M+) 

(9) 1,3-Propanediyl-2-acetamide-2-[2-(4-(N-heptyl-N-methylamino)phenyl)ethyl]ylidenediacetate 

A solution (20 ml) of the above-mentioned compound (1 .92 g) in anhydrous tetrahydroturan was added dropwise 
20 to a solution (35 ml) of lithium aluminum hydride (0.49 g) in anhydrous tetrahydroturan under ice-cooling in a stream 
ot nitrogen. The mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution was 
added to the reaction mixture under ice-cooling and aluminum hydroxide produced was filtered off. The solvent was 
distilled away and pyridine (84 ml) was added to the residue. Acetic anhydride (19 ml) was added thereto under ice- 
cooling and the mixture was allowed to stand at room temperature overnight. The reaction mixture was poured into 
2S ice-cooled 5% hydrochloric acid and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was 
purified by silica gel column chromatography (eluent; ethyl acetate) to give the subject compound (1.2 g) as an oily 
substance. 

melting point = 88-94'*C 
30 Rf value : 0.50 (chloroform:methanol = 9:1) 
iH-NMR(CDCl3)5: 

0.88 (3H, t, J=6.9Hz), 1.24-1.29 (10H, m). 1.94 (3H, s). 2.08 (6H, s). 2.15 (2H, m). 2.51 (2H, m). 2.89 <3H. s). 
3.26 (2H. t, J=7.8Hz), 4.36 (4H, s). 5.60 (1 H. brs), 

6.63 (2H, d. J=8.3Hz). 7.03 (2H, d, J=8.3Hz) 
35 IR : 3314, 1739, 1651. 1616, 1386 cm"^ 
MS(EI): 448(M+) 

(10) 2-Amino-2-[2-(4-(N-heptyl-N-methylamino)phenyl)ethyl]-1 .3-propanediol hydrochloride 

40 An aqueous solution (1 2 ml) of lithium hydroxide (1 .01 g) was added to a solution of the above-mentioned compound 

(1.20 g) in methanol (18 ml)-tetrahydrofuran (18 ml) and the mixture was refluxed under heating for 3 hours. The 
reaction mixture was concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was recrystallized 
from ethyl acetate. A 1M hydrochloric acid/ether solution (14 ml) was added to a solution of the resultant crystals in 

45 tetrahydroturan (7 ml)-methanol (7 ml). The solvent was distilled away and the crystals precipitated were recrystallized 
from ethyl acetate to give the subject compound (0.11 g). 
melting point = 128-129"C 
Rf value : 0.20 (chloroform:methanol = 9:1) 
1H-NMR (CDCyS: 

so 0.84 (3H, t. J=:6.8Hz). 1 .25-1 .46 (1 OH, m). 1 .70-1 .74 (2H. m), 2.42-2.46 (2H. m), 2.81 (3H. s). 3.23 (2H. t. J=7.4Hz). 

3.49 (4H, d. J=5.3Hz), 5.35 (2H, t, J=4.9Hz), 6.59 (2H. d. J=8.3Hz), 6.97 (2H, d. J=8.3Hz) 
IR : 3277. 1610. 1614, 1248 cm'i 
MS(EI): 322(M+) 



55 


II ■■■ 1 ^ 

elemental analysis j calculated C 


59.13, 


H 9.92, 


N 7.26 (1 .5H2O) 




1 found C 

m 
m 


59.23, 


H 9.39, 


N 7.14 
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Example 233 : 2-Amino-2-[2*(4-heptanoylaminophenyl)ethyl]-1,3-propanedjoi 



(1 ) 2-(4-Heptanoy!aminophenyl)ethanol 

5 2-(p-Aminophenyl)ethyl alcohol (13.8 g) and triethylamine (10.8 g) were added to tetrahydroturan (300 ml) and 

• the mixture was stirred under ice-cooling for 30 minutes. HeptanoyI chloride (15 g) was dropwise added thereto and 
the mixture was stirred under ice-cooling for 30 minutes and then at room temperature for 3 hours. The reaction mixture 
was poured into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine 
and dried over magnesium sulfate. The solvent was distilled away and the resultant residue was recrystalitzed from 

10 ethyl acetate-isopropyt alcohol to give the subject compound (1 3.1 5 g). 
melting point = 1 05-11 0'C 

Rf value : 0.41 (ethyl acetate:n-hexane = 1:2 1:1) 
iH-NMH (CDCyS: 

0.89 (3H, t, J=6.8Hz). 1.31-1.42 (8H. m). 1.70 (2H, tt. J=7.3Hz. J=7.8Hz). 2.35 (2H. t. J=7.3H2), 2.83 (2H. t, 
IS J=6.4Hz), 3.84 (2H. dd, J=6.3H2. J=5.8H2), 7.12 (1H. br.s), 7.18 (2H. d. J=8.3H2). 7.45 (2H, d,J=8.3Hz) 
IR : 3302, 1660, 1593. 1412 cm*! 
MS(EI): 249(M+) 



elemental analysis | calculated 


C 


70.97, 


H 


9.33. 


N 


5.52 


j found 


C 


71.30. 


H 


9.26. 


N 


5.66 



(2) 2-(4-Heptanoylamlnophenyl)ethylmethanesulfonate 

Triethylamine (3.67 g) was added to the above-mentioned compound (6.00 g) in tetrahydroturan (100 ml) and the 
mixture was cooled with ice. Methanesulfonyl chloride (5.00 g) was dropwise added thereto and the mixture was stirred 
at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted with dichloromethane. 
The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, a 1% aqueous hy- 
drochloric acid solution and saturated brine and dried over magnesium sulfate. The solvent was distilled away and the 
residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate :hexane = 1:1) to give the 
subject compound (6.02 g). melting point = 103-105*C. 
Rf value : 0.56 (ethyl acetate :n-hexane = 1 :5) 
iH-Nr^R(CDCl3)5: 

0.89 (3H, t, J=6.4Hz), 1.22-1.40 (6H. m). 1.72 (2H. t, J=7.3H2). 2.35 (2H, t, J=7.3Hz), 2.87 (3H. s). 3.02 (2H, t.* 
J=7.3Hz), 4.39 (2H, t, J=6.4H2), 7.13 (1H, br.s), 7.19 (2H, d, J=8.3H2). 7.48 (2H, d. J=8.3Hz) 
IR: 3307. 1659, 1337 cm-^ 
MS(EI): 327(M-^) 



elemental analysis | calculated 


C 


70.97, 


H 


9.33. 


N 


5.52 


• 

1 found 


c 


71.30. 


H 


9.26. 


N 


5.66 



(3) 2-(4-Heptanoylaminophenyl)ethyl iodide 

Sodium Iodide (5.51 g) was added to a solution of the above-mentioned compound (6.02 g) in 2-butanone (300 
45 ml) and the mixture was refluxed under heating for 2 hours. The reaction mixture was concentrated and extracted with 
ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1 :5) to give the subject compound (5.31 g) as an oily substance, melting point = 82-86**C 
Rf value : 0.33 (ethyl acetate:n-hexane =1:5) 
so iH-NMR(CDCl3)5: 

0.87 (3H, t, J=6.9H2), 1.21-1.40 (6H. m). 1.70 (2H. t, J=7.3H2). 2.32 (2H. t. J=7.3H2), 3.12 (2H, t. J=7.8H2). 3.30 
(2H, t, J=7.4H2). 7.05 (1H. br.s). 7.12 (2H. d, J=8.3H2). 7.44 (2H. d. J=8.3H2) 
IR : 3450, 1660, 1595, 709 cm-i 
MS(EI): 359(M'') 
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• 

elemental analysis j calculated 


C 


50.15, 


H 6.17. 


N 


3.96 


i found 

• 
■ 


c 


50.11, 


H 6.06, 


N 


3.96 
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2S 



30 



3S 
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(4) Diethy l-2-tert-butoxycarbony !amino-2-(4-heptanoy laminoph eny l)ethyl malonate 

A solution of sodium ethoxide (3.19 g) in absolute ethanol (40 ml) was dropwise added to diethyl 2-tert-butoxycar- 
bonylaminomalonate (12.12 g) in a stream of nitrogen and the mixture was stirred at 50°C for 30 minutes. A solution 

s of the above-mentioned compound (5.31 g) in tetrahydrofuran (20 ml) was dropwise added thereto and the mixture 
was stirred at 60*C for 5 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl 
acetate. The ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The 
solvent was distilled away and the residue obtained was purified by silica gel column chronoatography (eluent; ethyl 
acetate:hexane = 1 :7) to give the subject compound (4.29 g). 

10 Rf value : 0.49 (ethyl acetate:n-hexane = 1 :2) 
■•H-NMR (CDCI3) 5: 

0.82 (3H, t, J=6.9H2), 1.18 (6H. t, J=6.8Hz), 1.21-1.40 (6H. m), 1.37 (9H, s), 1.64 (2H, t. J=7.4Hz), 2.27 (2H, t, 
J=7.3Hz). 2.42 (2H. m). 2.51 (2H. m). 4.05-4.25 (4H, m), 5.92 (IH, br.s). 7.00 (1H. br.s). 7.03 (2H. d, J=8.3Hz), 7.33 
(2H, d, J=8.3Hz) 
IS IR : 3319, 1772. 1739, 1666 cm-i 
MS{EI): 506(M+) 

(5) 2-tert-Butoxycarbonylamino-2-[2-(4-heptanoylaminophenyI)ethyl]-1,3-propanediol 

20 Sodium borohydride (0.32 g) was added to a solution ot the above-mentioned compound (4.29 g) in methanol in 

a stream of nitrogen. The residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 2: 
1 ) to give the subject compound (0.56 g) as an oily substance. 
Rf value : 0.31 (acetic acid:n-hexane = 2:1) 
1H-NMR (CDCyS: 

2S 0.89 (3H, t, J=6.8Hz), 1.21-1.46 (10H, m), 1.45 (9H. s), 1.70-1.90 (4H, m). 2.34 (2H, t, J=7.3Hz), 2.59 (2H, t, 

J=8.7Hz), 3.61-3.64 (2H, m). 3.85-3.89 (2H, m), 5.03 (IH. br.s), 7.13 (2H, d, J=8.3Hz). 7.42 (2H, d, J=8.3Hz) 
IR: 3310, 1668. 1602 cm-"" 
MS(EI): 422(M+) 

30 (6) 2-Amino-2-[2-(4-heptanoylaminophenyl)ethyl]-1 ,3-propanediol 

A solution of the above-mentioned compound (0.56 g) in trifluoroacetic acid (4 ml) was stirred under ice-cooling 
for 4 hours. The reaction mixture was concentrated and ethyl acetate (110 ml) was added thereto. The mixture was 
washed with a saturated aqueous sodium hydrogencarbonate solution and dried over anhydrous magnesium sulfate. 
35 The solvent was distilled away and the residue was recrystallized from methanoi-ethyl acetate to give the subject 
compound (0.14 g) as white crystals, melting point = 133-135**C 
Rf value : 0.47 (chloroform: methanol = 5:1) 
1H-NMR (DMSO-d6)S: 

0.85 (3H, t, J=6.4Hz), 1.26-1.57 (12H. m), 2.25 (2H, t, J=3.9Hz). 3.17-3.25 (4H. m), 4.43 (2H, t. J=4.9Hz), 7.07 
40 (2H, d, J=8.8Hz), 7.45 (2H. d,J=8.7Hz). 9.73 (1 H. br.s), 
IR : 3317. 1653, 1601 cm-i 
MS(EI): 322(M+) 



45 



so 



SS 



elemental analysis | calculated C 67.05, H 9.38, N 8.69(1.5H20) 



found C 66.95. H 9.08. N 8.25 



Example 234 : 2-Amino-2-[2-(4-octylphenyl)ethyl]-1 ,3-propanediol 
(1) Ethyl 2-ethoxycarbonyl-4-(4-octylphenyl)butyrate 

Sodium (2.67 9) was dissolved in absolute ethanol (100 ml) and diethyl malonate (18.6 g) was dropwise added 
thereto at 27 - 30'C for 3 minutes. The mixture was stirred at 40**C for 40 minutes and 2-(4-octylphenyl)ethyl iodide 
(40 g) was dropwise added to the reaction mixture at 44 - 45**C over 10 minutes. The mixture was refluxed at 50**C for 
1 hour and stirred under heating for 1.5 hours. The reaction mixture was cooled and the solvent was distilled away 
under reduced pressure. Water was added thereto and extracted with ethyl acetate. The extract was washed with water 
and dried over magnesium sulfate. The solvent was distilled away under reduced pressure and the residue obtained 
was subjected to silica gel column chromatography to give the subject compound (28.8 g). 
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IR : 2920. 2850. 1745, 1725. 1240. 1140. 1040 cm'^ 

(2) Ethyl 2-amlno-2-ethoxycarbonyl-4-(4-octy!phenyl)-butyrate 

s 60% Sodium hydride (0.38 g) was suspended in dry dimethylformamide (30 ml) and ethyl 2-ethoxycarbonyl-4- 

(4-octyIphenyl)-butyrate (3.0 g) was added thereto. The mixture was stirred at room temperature tor 2 hours. 0-(2,4-Din- 
itrophenyI)hydroxylamine (1 .14 g) was added thereto and the mixture was stirred at room temperature for 5 hours. The 
reaction mixture was poured into cool water and extracted with toluene. The extract was washed with, aqueous sodium 
chloride and dried over magnesium sulfate. The solvent was distilled away under reduced pressure to give 3 g of the 

10 subject compound. 

IR ; 3380. 3320. 2930, 2850. 1730. 1180 crn-i 

m 

(3) 2-Amino-2-[2-(4-octylphenyl)ethyl]-1,3-propanediol 

IS A suspension of sodium borohydride (0.60 g) and lithium bromide (1 .66 g) in ethanol (17 ml) was stirred at room 

temperature for 25 minutes. Ethyl 2-amino-2-ethoxycarbonyl-4-(4-octyIphenyl)butyrate (1.24 g) was dropwise added 
thereto over 3 minutes and the mixture was stirred at room temperature for 5 hours. Water (40 ml) was added to the 
reaction mixture and the mixture was stirred for 40 minutes. The crystals precipitated was collected by filtration and 
dried to give 0.68 g of the subject compound, melting point = 125-126*C. Treatment of the subject compound with 

20 hydrochloric acid-ethanol gives the corresponding hydrochloride. 

Example 235 : 2-Amino-2-{2-[4-(7-octenyloxy)phenyI]ethyl}-1 ,3-propanediol 

(1) 2-[4-(7-Octenyloxy)phenyl]ethyl alcohol 

25 

Sodium ethoxide (4.98 g) was added to a solution (240 mi) of 2-(4>hydroxyphenyl)ethyl alcohol (8.68 g) in absolute 
ethanol and the mixture was stirred at 50**C for 30 minutes. A solution of 7-octenyl bromide (10 g) in anhydrous tet- 
rahydrofuran was dropwise added thereto and the mixture was stirred at 50'C for 6 hours. The reaction mixture was 
concentrated, poured into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated 
30 brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was purified by 
silica gel chromatography (eluent; ethyl acetate:hexane = 1 :5) to give the subject compound (10.76 g) as an oily sub- 
stance. 

iH-NMH(DMSO)5: . ,r 

1 .35 (6H, s), 1 .50 - 2.16 (4H, m), 2.62 (2H, t. J=6Hz). 3.41 - 3.65 (2H, m). 3.88 (2H, t, J=6Hz), 4.63 (1 H, t. J=5H2), 
3S 4.95 (2H, txt, J=7Hz, 2H2), 5.66 - 5.96 (1 H, m), 6.74 (2H, d, J=9Hz). 7.04 (2H. d. J=9Hz) 
IRvNEAT^a^ : 3445. 2251. 1028. 823. 761 cm-i 
MS248(M+) 

(2) 2-[4-(7-Octenyloxy)phenyl]ethyl iodide 

40 

Triethylamine (7.25 ml) was added to a solution (100 ml) of the above-mentioned compound (10.76 g) in dichlo- 
romethane and the mixture was cooled with ice. Methanesulfonyl chloride (3.69 ml) was dropwise added thereto and 
the mixture was stirred at room temperature for 1 hour. The reaction mixture was poured into ice water and extracted 
with chloroform. The chloroform layer was washed with saturated brine and dried over anhydrous magnesium sulfate. 

45 The solvent was distilled away and sodium iodide (7.78 g) was added to a solution (200 ml) of the residue in 2-butanone. 
The mixture was refluxed under heating for 5 hours. The reaction mixture was concentrated, poured into ice water and 
extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over anhydrous mag- 
nesium sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography 
(eluent; ethyl acetate:hexane = 1 :3) to give the subject compound (13.72 g) as an oily substance. 

so iH-NMR(CDCl3)5: 

1.53 (6H. s). 1.66 > 2.07 (4H. m), 2.96 - 3.18 (4H, m). 3.90 (2H. t. J=6Hz), 4.92 (2H, m). 5.56-5.96 (1H, m), 6.76 
(2H. d. J =9H2), 7.03 (2H, d, J=9Hz) 
IRv NEAT^ajt : 2930. 1511, 1246cm-i 
MS 358 (M+) 

55 

(3) Diethyl 2-acetamtdo-2-[4-(7-octenyloxy)phenyl]-ethylmalonate 

Sodium ethoxide (5.72 g) was added to a solution (100 ml) of diethyl acetamidomalonate (16.60 g) in absolute 
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ethanol and the mixture was stirred at 65*C for 30 minutes. A solution (100 ml) of the above-mentioned compound 
(1 3.69 g) in absolute ethanol was dropwise added thereto and the mixture was stirred at 65°C for 3 hours. The reaction 
mixture was concentrated, poured into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was 
5 purified by silica gel chromatography (eluent; ethyl acetate:hexane = 1 :2) to give the subject compound (4.60 g). 
melting point = 50-53°C 
iH-NMR (CDCl3)5: 

1 .25 (8H, t). 1 .30 - 1 .49 (6H, m), 1 .72 - 1 .79 (2H. m), 2.00 (3H, s). 2.63 - 2.67 (2H. m), 3.91 (2H, t. J=6Hz), 4.15 
- 4.25 (4H, m). 4.92 - 5.03 (2H, m). 5.76 - 5.86 (1 H. m), 6.79 (2H, d, J=8Hz), 7.04 (2H, d. J=8Hz) 
'Rv^ax^ 3251, 2931, 1743, 1515, 1247, 1l86cm-l 
MS 447 (M+) 

(4) 2-Acetamido-2-[2-{4-(7-octenyloxy)phenyl)ethyll-1 ,3-propanedlol diacetate 

IS A solution (70 ml) of the above-mentioned compound (4.47 g) in anhydrous tetrahydrofuran was dropwise added 

to a solution (50 ml) of lithium aluminum hydride (1 .52 g) in anhydrous tetrahydrofuran under ice-cooling. The mixture 
was heated to room temperature and stirred for 3 hours. A saturated aqueous sodium sulfate solution was dropwise 
added thereto under Ice-cooling to decompose lithium aluminum hydride and the same was filtered off. The reaction 
mixture was dried over anhydrous sodium sulfate and the solvent was distilled away. Pyridine (19.8 ml) was added to 

20 the residue. Acetic anhydride (18.4 ml) was added thereto under ice-cooling and the mixture was allowed to stand at 
room temperature overnight. The reaction mixture was poured into ice water and extracted with ethyl acetate. The 
ethyl acetate layer was washed with 7% hydrochloric acid and saturated brine and dried over anhydrous magnesium 
sulfate. The solvent was distilled away and the residue was purified by silica gel chromatography (eluent; ethyl acetate: 
hexane = 1:2) to give the subject compound (2.23 g) as white crystals, melting point = 88-90^0 

2S MS 447 (M+) 

1H-NMR (CDCyS: 

1 .54 - 1 .57 (BH, m), 1 .76 (2H. m). 1 .96 (3H. s), 2.03 - 2.09 (8H, m), 2.52 - 2.57 (2H. m). 3.92 (2H. t, J=6Hz), 4.34 
(4H. s), 4.93 - 5.02 (2H, m). 5.64 (1H, s), 5.64 - 5.86 (1H, m), 6.81 (2H, d, J=4Hz), 7.08 (2H, d, J=4Hz) 
IRv : 3308. 1738, 1652, 1247, 1227 cm'"< 

30 

(5) 2-Amino-2-{2-[4-(7-octenyloxy)phenyl]ethyl)-1 ,3-propanediol 

An aqueous solution (20 ml) of lithium hydroxide (0.84 g) was added to a solution (20 ml) of the above-mentioned 
compound (1.01 g) in methanol and the mixture was refluxed under heating for 2 hours. The reaction mixture was 
3S concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue was recrystallized from ethyl acetate 
to give the subject compound (0.32 g), melting point 95 - Q&^C 
iH-NMR (CDCyS: 

1.36 - 1.48 (8H, m). 1.73- 1 .78 (2H, m), 2.06 (2H, q, J=8Hz), 2.59 (2H. t. J=8Hz), 3.56 (4H, q, J=12Hz), 3.91 
40 (2H. q. J=8Hz). 4.93 - 5.02 (2H, m), 5.76 - 5.86 (1 H, m), 
6.82 (2H, d, J=10Hz), 7.09 (2H, t,J=10Hz) 
IRv: 3350, 2938. 1512, 1245, 1021 cm-^ 

Example 236 : 2-Amino-2-[2-(4-octyloxyphenyl)ethyl]-1,3-propanediol hydrochloride 

45 

(1 ) 2-Acetamido-2-[2-(4-octyloxyphenyl)ethyl]-1 ,3-propanediol diacetate 

10% Palladium carbon (0.1 g) was added to a solution (30 ml) of 2-acetamido-2-[2-(4-(7-octenyloxy)phenyl}ethyl]- 
1 ,3-propanediol diacetate (1 .27 g) in ethanol and the mixture was stirred at ordinary temperature and at atmospheric 
so pressure for 6 hours under a hydrogen atmosphere. The catalyst was filtered off and the filtrate was concentrated. The 
residue was collected by filtration to give the subject compound (1.18 g). melting point = 99-1 02*C 
■"H-NMR (CDCI3) 5: 

0.86 (3H, t, J=8Hz). 1 .26 - 1 .56 (1 2H, m), 1 .94 (3H, s), 2.07 (6H, s), 2. 1 2 - 2. 1 7 (2H. m), 2.50 - 2.55 (2H, m). 3.89 
(2H, t, J=6Hz). 4.32 (4H, s), 5.62 (1H, s), 6.79 (2H, d. J=8Hz). 7.06 (2H, d. J=8Hz) 
SS IRv : 3311, 2917. 1738. 1651, 1247 cm-i 
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(2) 2-Amino-2-{2-(4-octyloxyphenyl)ethyl}-1 .3-propanediol hydrochloride. 

An aqueous solution (20 ml) of lithium hydroxide (0.94 g) was added to a solution (20 ml) of the above-mentioned 
compound (1.13 g) in ethanol and the mixture was refluxed under heating for 3 hours. The reaction mixture was con-* 

s centrated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue was dissolved in methanol (10 ml). A 
solution (10 ml) of 1M hydrochloric acid in ether was added thereto and the crystals precipitated were collected by 
filtration to give the subject compound (0.60 g. 65.2%). 
melting point = 59-61 '*C 

10 iH-NMR(CDCl3)6: 

0.88 (3H. t. J=4Hz). 1.28 - 1.41 (12H, m). 1.73-1 .75 (2H, m). 1.95(2H. m). 2.60 (2H. s). 3.78 - 3.92 (6H, m). 6.80 
(2H, m). 7.10 (2H, m) 
IRv : 3354. 1609. 1513. 1247 cm"*" 

IS Example 237 : 2-Amino-2-(1 3-phenyltridecyl)-1 .3-propanediol (1 ) 1 2-(Tetrahydropyran-2-yloxy)dodecanol 

1 ,12-Dodecanediol (25 g) was dissolved in dichloromethane (200 ml) and tetrahydrofuran (200 ml), and a catalytic 
amount of p-toluenesulfonic acid and 3,4<lihydro-2H-pyran (14 ml) were added thereto. The mixture was allowed to 
stand at room temperature for 2 hours and the reaction was stopped by triethylamine. The solvent was distilled away 
20 and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetateihexane = 1 :2) to give 
the subject compound (15.46 g) as a colorless, oily substance. 
Rf value : 0.39 (ethyl acetateihexane = 1:2) 
1 H-Nf^R (CDCIgn-MS) 5 : 

1.28 (16H, m), 1.62 (10H. m). 3.65 (6H, m), 4.59 (1H. br.s) IR(neat): 3417, 2927. 2854. 1034 cm*"* 
2S MS(EI): 285(M+-1) 

(2) 1 2-(Tetrahydropyran-2-yloxy)dodecanal 

* 

Oxalyl chloride (6.9 ml) was slowly added dropwise to a solution (85 ml) of dimethyl sulfoxide (11.3 ml) in dichlo- 
30 romethane at -78**C under a nitrogen atmosphere. The mixture was stirred at -78**C for 20 minutes and a solution of 
the above-mentioned compound (15.25 g) in dichloromethane (130 ml) was gradually added thereto over 30 minutes. 
The mixture was stirred at -78®C for 20 minutes and triethylamine (37 ml) was added thereto. The reaction was stopped 
with 150 ml of water and the reaction mixture was extracted twice with 1 50 ml of chloroform. The chloroform layer was 
dried and the solvent was distilled away. The residue obtained was purified by silica gel column chromatography (eluent; 
3S ethyl acetateihexane = 1 :3) to give the subject compound (13.54 g) as a slightly yellow, oily substance. 
Rf value : 0.63 (ethyl acetateihexane = 1 :2) 
iH-NMR(CDCl3/TMS)6: 

1.29 (14H, m). 1.58 (10H, m), 2.43 (2H. dt, J=2 & 6H2). 3.26 - 4.20 (4H. m). 4.59 (1H, br.s). 9.79 (1H. t. J=2Hz) 
IR(neat): 2929. 2855, 1727 cm-i 

40 MS(E\): 284 (M^) 

(3) 1-Phenyl-13-(tetrahydropyran-2-yloxy)-1-tridecene 

A solution (31 ml) of 1 .6M butyl lithium in hexane was added to a suspension of benzyltriphenylphosphonium 
45 chloride (19.44 g) in tetrahydrofuran (100 ml) under ice-cooling and a solution of the above-mentioned compound 
(1 3.54 g) in tetrahydrofuran (30 ml) was dropwise added thereto under ice-cooling. The mixture was stirred for 3 hours. 
The reaction mixture was concentrated and the concentrate was poured into 200 ml of ice water. The mixture was 
extracted twice with 150 ml of ethyl acetate and the extract was dried and concentrated. The residue obtained was 
purified by silica gel column chromatography (eluent; ethyl acetateihexane = 1 :9) to give the subject compound (2.60 g). 
so Rf value : 0.66 (ethyl acetateihexane = 1 15) 
iH-NMR(CDCl3yTMS)6i 

1.30(14H. m), 1.58 (10H, m), 2.22 (2H. m). 3.60 & 3.80 (4H, 2m). 4.59 (IH. br.s). 6. 1 9 - 6.53 (2H. m). 7.30 (5H, m) 
IR(neat): 2927, 2854. 1466, 1034 cm'i 
MS(EI)i 358 (M+) 

55 

(4) 13-Phenyl-1 -(tetrahydropyran-2-yloxy)tridecane 

10% Palladium carbon (260 mg) was added to a solution of the above-mentioned compound (2.63 g) in etharral 
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(80 ml) and the mixture was stirred at room temperature for 3 hours under a hydrogen atmosphere. The catalyst was 
filtered through Cellte and the filtrate was concentrated. The residue obtained was purified by silica gel column chro- 
matography (eluent; ethyl acetate:hexane = 1 :9) to give the subject compound (2.67 g) as a colorless, oily substance. 
Rf value : 0.60 (ethyl acetate: hexane = 1 :5) 
1 H-NMR (CDCI3/TMS) 5 : 

1.27 (18H, m), 1.60 (10H, m). 2.62 (2H. t, J=7Hz). 3.45 & 3.80 (4H, 2m), 4.59 (1H. br.s). 7.21 (5H, m) 
IR(neat): 2927, 2854, 1463 cm'i 

MS(EI): 360 (f\/l+) 

(5) 1 3-Phenyltrldecanol 

A solution of the above-mentioned compound (2.63 g) and a catalytic amount of p-toluenesulfonic acid in methanol 
(30 ml) and tetrahydrofuran (8 ml) was allowed to stand at room temperature overnight. Triethylamine (0.5 ml) was 
added thereto and the mixture was concentrated. The residue obtained was purified by silica gel column chromatog- 
raphy (eluent; ethyl acetate: hexane = 1:5) to give the subject compound (1.78 g) as white crystals, 
melting point = 34-36*C 
Rf value : 0.24 (ethyl acetaterhexane = 1 :5) 
1 H-NMR (CDCIg/TMS) 5 : 

1 .28 & 1.57 (23H, 2br.s), 2.62 (2H, t, J=7.5H2). 3.65 (2H. t, J=6Hz). 7.23 (5H. m) 
IR(KBr): 3344, 3259, 2918, 2848. 1468 cm"^ 

f^S(EI): 276 (M+) 

(6) 1 3-Phenyltridecylmethanesulfonate 

Triethylamine (1 .2 ml) was added to a solution of the above-mentioned compound (1 .73 g) in dichloromethane (30 
ml) and the mixture was cooled with ice. Methanesulfonyl chloride (0.58 ml) was dropwise added thereto and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted 
with dichloromethane. The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, 
a 1% aqueous hydrochloric acid solution and saturated brine and dried over magnesium sulfate. The solvent was 
distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate:hexane 
= 1 :5) to give the subject compound (2.12 g) as white crystals, 
melting point = 45-47**C 
Rf value : 0.39 (ethyl acetate:hexane =1:1) 
1H-NMH (CDCIg/TMS) 6 : 

1.28 & 1.70 (22H, 2m). 2.62 (2H, t, J=7.5Hz), 3.01 (3H, s), 4.23 (2H, t. J=6H2). 7.22 (5H. m) 

IR(KBr): 2920, 2851, 1474. 1344cm-i 
MS(EI): 354 (M+) 



elemental analysis ! calculated 


C 


67.75. 


H 


9.67 


1 found 


C 


67.70, 


H 


9.48 



(7) 13-Phenyltridecyl iodide 

Sodium iodide (1.165 g) was added to a solution of the above-mentioned compound (2.12 g) in 2-butanone <60 
ml) and the mixture was refluxed under heating for 2 hours. The reaction mixture was concentrated and extracted with 
ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1 :9) to give the subject compound (2.19 g) as white crystals, 
melting point = 1 9-22° C 
Rf value : 0.88 (ethyl acetateihexane = 1 :2) 
1 H-NMR (CDCl3n"MS) 8 : 

1.27 & 1.70 (22H. 2m), 2.61 (2H, t, J=7.5Hz). 3.19 (2H, t, J=6.5Hz), 7.21 (5H, m) 
IR(KBr): 2917. 2851, 1472 cm""* 
MS(EI): 386 (M+) 



elemental analysis | calculated 


C 


75.63, 


H 


9.91 


i found 


C 


75.22, 


H 


9.92 
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(8) Diethyl 2-acetamido-2-(13-phenyltridecyl]nnalonate 

A solution of sodium ethoxide (0.764 g) in absolute ethanol (22 ml) was dropwise added to diethyl acetamidoma- 
lonate (2.38 g) in a stream of nitrogen and the mixture was stirred at 65**C for 30 minutes. A solution of the above- 

5 mentioned compound (2.11 g) in tetrahydroturan (5 ml) was dropwise added thereto and the mixture was stirred at 
65*C lor 6 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The 
ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium -sulfate. The solvent wias 
distilled away and the residue obtained was purified by silica gel column chronnatography (eluent; ethyl acetate:hexane 
= 1:3) to give the subject compound (2.06 g) as a colorless* oily substance. 

10 Rf value : 0.41 (ethyl acetate: hexane = 1 :2) 
■'H-NMR(CDCl3n'MS)5: 

1.25 (20H, m). 1.58 (2H. m). 2.02 (3H. s), 2.30 (2H, m), 2.61 (2H, t, J=7.5Hz). 4.23 (4H. q. J=6H2). 6.76 (1H. br. 

s). 7.21 (5H;m)' 

IR(Neat): 3416, 3312. 2925, 2854, 1741, 1671 cm-"" 
IS MS(EI): 475 (M+) 

(9) 2-Acetamido-1 .3-diacetoxy-2-(1 3-phenyltridecyl)propane 

A solution (20 ml) of the above-mentioned compound (1.90 g) in anhydrous tetrahydroturan was added dropwise 
20 to a solution (40 ml) of lithium aluminum hydride (0.56 g) in anhydrous tetrahydroturan under ice-coolihg in a stream 
of nitrogen and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added to the reaction mixture under ice-cooling and aluminum hydroxide produced was filtered off. The solvent 
was distilled away and pyridine (8 ml) was added to the residue. Acetic anhydride (5 ml) was added thereto under ice- 
cooling and the mixture was allowed to stand at room temperature overnight. The reaction mixture was poured into 
25 5% hydrochloric acid under ice-cooling and extracted with ethyl acetate. The ethyl acetate layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained 
was purified by silica gel column chromatography (eluent; ethyl acetate) to give the subject compound (1 .01 g) as white 
crystals. 

melting point = 42-45**C 
30 Rf value : 0.24 (ethyl acetate:hexane =1:1) 
■"H-NMR (00013^-1^8)6: 

1 .26 & 1 .61 (22H, 2m). 1 .96 (3H. s). 2.08 (6H. s). 2.62 (2H. t. J=7.5H2). 4.30 (4H, s). 5.61 (1 H, br.s), 7.21 (5H. m) 
IR(KBr): 3295, 2926, 2854, 1748. 1660, 1553cm-i 

MS(EI): 475 (M+) 

35 - 



elemental analysis j calculated 


C 


70.70, 


H 


9.54. 


N 


2.94 


! found 


0 


70.96, 


H 


9.52. 


N 


2.96 



(10) 2-Amino-2-(1 3-phenyltridecyl)-1 ,3-propanediol 1/4 hydrate 

An aqueous solution (11 .5 ml) of lithium hydroxide (0.88 g) was added to a solution of the above-mentioned com- 
pound (0.90 g) in methanol (1 1 .5 ml) and the mixture was refluxed under heating for 3 hours. The reaction mixture was 
concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue was recry stall ized from ethyl acetate 
to give the subject compound (170 mg) as white crystals, 
melting point = 61-64*0 
1 H-NMR (CDCIa/TMS) 6 : . 

1 .27 & 1 .60 (24H. 2m), 2.00 (4H. m), 2.62 (2H. t, J=7.5H2). 3.50 (4H, m). 7.22 (5H. m) 
IR(KBr): 3342. 3290, 3157, 2916. 2849, 1581. 1472 cnri 
MS(El): 349 (M^) 



elemental analysis i calculated 


0 


74.63. 


H 


11.24, 


N 


3.96 


1 found 


O 


74.88. 


H 


10.94. 


N 


3.92 
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Example 238 : 2-Amino-2-{2-[4-(6-phenylhexyloxy)phenyl]-ethyl}-1 .3-propanediol 

(1) 6-Phenylhexylmethanesu!fonate 

5 Triethylamine (5.09 ml) was added to a solution of 6-phenylhexanol (5.0 g) in dichloromethane (140 ml) and the 

mixture was cooled with ice. Methanesulfonyl chloride (2.50 ml) was dropwise added thereto and the mixture was 
stirred at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted with chloroform. 
The chloroform layer was washed with a saturated potassium hydrogencarbonate solution, a 1% aqueous hydrochloric 
acid solution and saturated brine and dried over magnesium sulfate. The solvent was distilled away and the residue 

10 obtained was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1:2) to give the subject 
compound (8.08 g) as a colorless, oily substance. 
Rf value : 0.45 (ethyl acetate:hexane = 1:2) 
1H-NMR (CDCIa/TMS) 6 : 

1.15 - 1 .95 (8H, m), 2.65 (2H. t. J=7.5Hz), 2.99 (3H, s). 4.22 (2H, t, J=6Hz). 7.22 (5H. m) 

IS IR(neat): 3027, 2937, 2858, 1497 cm-i 

(2) 6-Phenylhexyl iodide 

Sodium iodide (5.33 g) was added to a solution of the abovennentioned compound (7.93 g) In 2-butanone (160 
20 ml) and the mixture was refluxed under heating for 2 hours. The reaction mixture was concentrated and extracted with 

ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 

was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 

hexane = 1:19) to give the subject compound (7.62 g) as a colorless, oily substance. 

Rf value : 0.78 (ethyl acetate: hexane = 1:5) 
25 1 H-NMR (CDCIa/TMS) 5 : 

1 .20 - 2.00 (8H, m), 2.60 (2H, t, J=7.5Hz), 3.17 (2H. t, J=6.5Hz), 7.15 (5H, m) 

IR(neat): 3026, 2930. 2855. 1496. 1453 cm'i 

MS(EI): 288 (M+) 

30 (3) 2-[4-(6-Phenylhexyloxy)phenyl]ethanol 

2-(4-Hydroxyphenyl)ethanol (3.97 g) and sodium ethoxide (2.30 g) were added to ethanol (1 30 ml) and the mixture 
was refluxed under heating for 30 minutes. A solution of the above-mentioned compound (7.53 g) in tetrahydrofuran 
(30 ml) was dropwise added thereto and the mixture was stirred under reflux under heating for 6 hours. The reaction 

55 mixture was concentrated, poured Into ice water and extracted with ethyl acetate. The ethyl acetate layer was washed 
with saturated brine and dried over magnesium sulfate. The solvent was distilled away and the residue obtained was 
purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1:3) to give the subject compound (5.49 
g) as a colorless, oily substance. 
Rf value : 0.50 (ethyl acetate:hexane = 1:2) 

40 1 H-NMR (CDCI3/TMS) 8 : 

1.24 - 1.89 (8H, m). 2.59 (2H, t. J=7.5Hz). 2.76 (2H, t, J=5Hz). 3.76 (2H, t. J=6.5Hz), 3.89 (2H. t. J=5Hz), 6.76 
(2H. d, J=8.5Hz), 7.06 (2H, d, J=8.5Hz), 7.13 (5H, m) 
IR(neat): 3355, 2933, 2858, 1613, 1512 cm"! 
MS(EI): 298 (M+) 

45 

(4) 2-[4-(6-Phenylhexyloxy)phenyllethylmethanesulfonate 

Triethylamine (3.3 ml) was added to a solution of the above-mentioned compound (5.40 g) in dichloromethane 
(100 ml) and the mixture was cooled with ice. Methanesulfonyl chloride (1.7 ml) was dropwise added thereto and the 

SO mixture was stirred at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted 
with dichloromethane. The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, 
a 1% aqueous hydrochloric acid solution and saturated brine and dried over magnesium sulfate. The solvent was 
distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate :hexane 
= 1 :2) to give the subject compound (6.99 g) as a colorless, oily substance. 

ss Rf value : 0.39 (ethyl acetate:hexane = 1 :2) 
1 H-NMR (CDCIa/TMS) 5 : 

1.30 - 1.92 (8H. m), 2.75 (2H, t. J=7.5Hz), 2.81 (3H. s), 2.96 (2H, t. J=7Hz), 3.89 (2H. t. J=6Hz), 4.33 (2H, t. 
J=7Hz), 6.80 (2H, d, J=8.5Hz). 7.06 (2H, d, J=8.5Hz). 7.15 (5H, m) 
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IR(neat): 2936. 2858. 1513 cnv^ 
MS(EI): 376 (M+) 

* 

• ■ 

(5) 2-[4-(6-Phenylhexyloxy)phenyl]ethyl iodide 

Sodium iodide (3.29 g) was added to a solution of the above-mentioned compound (6.88 g) in 2-butanone (180 
ml) and the mixture was refluxed under heating for 4 hours. The reaction mixture was concentrated and extracted with 
ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over magnesium sulfate. The solvent 
was distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1 :9) to give the subject compound (6.25 g) as a colorless, oily substance. 
Rf value : 0.81 (ethyl acetateihexane = 1 :2) 
^H-NMR (CDCl3n"MS) 5 : 

1.18 - 1 .92 (8H. m). 2.60 (2H. t. J=7.5Hz). 3.18 (4H. m), 3.90 (2H. t. J=:6Hz), 6.75 (2H. d. J=8.5Hz). 7.06 (2H. d. 
J=8.5Hz), 7.10 (5H, m) 
IR(neat): 2932, 2856. 1611. 1511 cm-'' 
MS(EI): 408 (M+) 



■ 

elemental analysis j calculated 


C 


56.83. 


H 


6.17 


1 found 


C 


58.88, 


H 


6.53 



(6) Diethyl 2-acetamido-2-{2-[4-(6-phenylhexyt)phenyl]-ethyl}malonate 

A solution of sodium ethoxide (3.20 g) in absolute ethanol (40 ml) was dropwise added to diethyl acetamidoma- 
lonate (9.89 g) in a stream of nitrogen and the mixture was stirred at 65^C for 30 minutes. A solution of the above- 
mentioned compound (6.20 g) in tetrahydrofuran (15 ml) was dropwise added thereto and the mixture was stirred at 
65° C for 6 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The 
ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was 
distilled away and the residue obtained was purified by silica gel column chromatography (eluent; ethyl acetateihexane 
= 1:3) to give the subject compound (4.04 g) as white crystals, 
melting point = 53-55*C 
Rf value : 0.18 (ethyl acetate: hexane = 1 :2) 
iH-NMR (CDCl3/TMS)8: 

1.84 (6H. t, J=7Hz). 1.11 - 1.88 (10H, m). 1.97 (3H. s), 2.24 - 2.76(6H, m), 3.87 (2H, t, J=6Hz), 4.16 (4H, q, 
J=7H2). 6.70 (1 H, s). 6.74 (2H, d, J=8.5Hz), 6.97 (2H. d, J=8.5Hz), 7.15 (5H. m) 
IR(neat): 3233, 2933. 1747, 1639, 1511 cm-^ 

MS(EI): 497 (M+) ' 



elemental analysis j calculated 


C 


70.00, 


H 


7.90. 


N 


2.81 


1 found 
1 


c 


69.83. 


H 


7.91. 


N 


2.90 



(7) 2-Acetamido-1 , 3-diacetoxy-2-{2-[4-(6-phenylhexyloxy)-phenyl]ethyl)propane 

A solution (10 ml) of the above-mentioned compound (3.79 g) in anhydrous tetrahydrofuran was dropwise added 
45 to a solution (60 ml) of lithium aluminum hydride (0.87 g) in anhydrous tetrahydrofuran under ice-cooling in a stream 
of nitrogen and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added thereto under ice-cooling and aluminum hydroxide produced was filtered off. The solvent was distilled away 
and pyridine (15 ml) was added to the residue. Acetic anhydride (10 mi) was added thereto under Ice-cooling and the 
mixture was allowed to stand at room temperature overnight. The reaction mixture was poured into ice-cooled 5% 
so hydrochloric acid and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried 
over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel 
column chromatography (eluent; ethyl acetate) to give the subject compound (1 .80 g) as white crystals, 
melting point = 68-70'*C 
Rf value : 0.66 (ethyl acetate) 
55 1 H-NMH (CDCIa/TMS) 5 : 

1.24 - 1.88 (8H. m). 1.94 (3H. s), 2.06 (6H. s), 2.10 (2H, m). 2.56 {4H. m). 3.88 (2H. t. J=7Hz). 
4.30 (4H. s). 5.60 (1H. s). 6.72 (2H, d, J=8.5Hz), 7.02 (2H. d. J=8.5Hz). 7.13 (5H. m) 
IR(KBr): 3319, 2934, 1739, 1652 cm'^ 
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MS(EI): 497 (M+) 



elemental analysis j calculated 


C 


70.00, 


H 


7.90, 


N 


2.81 


j found 

• 


c 


70.34, 


H 


7.93, 


N 


2.86 



(8) 2-Amino-2-{2-[4-(6-phenylhexyIoxy)phenyl]ethyl}-1 ,3-propanedlol hydrochloride 

An aqueous solution (17 ml) of lithium hydroxide (1 .33 g) was added to a solution of the above-mentioned com- 
pound (1 .75 g) in methanol (25 ml) and the mixture was refluxed under heating for 3 hours. The reaction mixture was 
concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was recrystallized from ethyl 
acetate. A solution (1 0 ml) of 1 M hydrochloric acid in ether was added to a solution of the resultant crystals in methanol 
(10 ml). The solvent was distilled away and the crystals precipitated were recrystallized from ethyl acetate to give the 
subject compound (0.90 g) as white crystals, 
melting point = 89-91*0 

Rf value : 0.41 (chloroform:methanol:acetic acid:water = 70:20:6:4) 
iH-NMR (CDCI3) 5: 

1 .33 (4H. m), 1 .59 (6H. m). 1 .91 (1 H. br.s), 2.36 (1 H, br.s), 

2.55 (2H, t. J=7.8Hz), 3.72 (4H. m), 4.98 (1H, br.s). 6.66 (2H. d, J=8.8Hz), 7.03 (2H, d. J=8.8Hz), 7.12 {3H. m). 
7.22 (2H. m), 7.85 (1H, br.s) 
IR(KBr): 3275, 3028, 2934, 2858. 1513 cm-i 
MS(EI): 371 (M+) 



elemental analysis | calculated 


C 


67.71, 


H 


8.40. 


N 


3.43 


j found 


C 


67.61, 


H 


8.30, 


N 


3.42 



Example 239 ; 2-Amino-2-[2-(4-undecyloxyphenyl)ethyl]-1,3-propanediol 

(1) 2-(4-Undecyloxyphenyl)ethanol 

A solution (300 ml) of 2-(4-hydroxyphenyl)ethanol (15.5 g), undecyl bromide (25 ml) and sodium ethoxide (8.40 
g) in ethano! was refluxed under heating for 5 hours. The solvent was distilled away and water (200 ml) and ethyl 
acetate (200 ml) were added thereto. The aqueous layer was extracted with ethyl acetate (200 ml). The combined 
extract was dried and fittered. The solvent was distilled away and the residue obtained was purified by silica gel column 
chromatography (eluent; ethyl acetate:hexane = 1:3) to give 23.37 g of the subject compound as white crystals, 
melting point = 47-60*C 
Rf value : 0.40 (ethyl acetate: hexane = 1 :2) 
IH-NMR (CDCl3)5: 

0.87 (3H, t, J=7.5H2). 1.10-1.58 (16H, m), 1.87 (2H, m), 2.78 (2H.t. J=7.5Hz), 3.78 (2H. t. J=7Hz), 3.89 (2H. t, 
J=7Hz), 6.82 (2H. d, J=9Hz), 

7.09 (2H, d, J=9H2) 
IR(KBr): 3250. 2919, 2850, 1513. 1251 cm'^ 
MS(EI): 292(1^/1-^) 

(2) 2-(4-Undecyloxyphenyl)ethyl methanesulfonate 

To a solution (400 ml) of the compound obtained above (23.24 g) in dichloromethane was added triethylamine 
(14.4 ml). Methanesulfonyl chloride (7.1 ml) was added to the mixture under ice-cooling and the mixture was stirred 
at room temperature for 2 hours. Then, the reaction mixture was poured into 200 ml of ice water and extracted twice 
with dichloromethane (200 ml). The extract was dried and concentrated, and the residue obtained was purified by silica 
gel column chromatography (eluent; ethyl acetate: hexane = 1:3) to give the subject compound (28.07 g) as white 
crystals. 

melting point = 43-44''C 

Rf value : 0.51 (ethyl acetate:hexane = 1 :2) 

iH-NMR (CDCI3/TMS) 8 : 

0.88 (3H, t, J=7.5Hz), 1.25 (16H, m), 1.75 (2H, m). 2.81 {3H, s). 2.96 (2H, t. J=7Hz). 3.90 (2H, t. J=6Hz), 4.35 
(2H, t. J=7H2), 6.75 (2H, d, J=9Hz). 7.06 (2H, d, J=9Hz) 
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IR(KBr): 2919. 2851. 1515, 1352 cm-^ 
MS(EI): 370(M+) 



elemental analysis j calculated C 


64.83, 


H 


9.25 


1 found C 

m 


64,78, 


H 


9.17 



(3) 2-(4-Undecyloxyphenyl)ethyI iodide 

A solution (350 ml) of the compound obtained above (27.95 g) and sodium iodide (13.00 g) in 2-butanone was 
refluxed under heating for 3 hours. The solvent was distilled away and water (200 ml) was added thereto. The mixture 
was extracted twice with ethyl acetate (200 ml) and dried. The solvent was distilled away and the residue obtained 
was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1 :19) to give the subject compound 
(26.45 g) as white crystals, melting point = 22-23^C 
Rf value : 0.79 (ethyl acetate:hexane =1:5) 
.iH-NMR(CDCl3n"MS)6: 

0.88 (3H. t. J=7H2). 1.30 (16H, m), 1.75 (2H, m), 2.90-3.40 (4H, m), 3.90 (2H, t. J=7Hz), 6.76 (2H. d. J=9H2), 
7.02 (2H, d, J=9Hz), 

IR(KBr): 2920. 2852. 1609. 1509. 1247 cm-i 
MS(EI): 402(M+) 

(4) Diethyl 2-acetamido-2-[2-(4-undecy!oxyphenyl)ethyl]malonate 

A solution of sodium ethoxide (1 3.37 g) in absolute ethanol (400 ml) was dropwise added to diethyl acetamidoma- 
lonate (42.68 g) in a stream of nitrogen and the mixture was stirred at 65*0 for 30 minutes. A solution of the compound 
obtained above (26.35 g) in tetrahydrofuran (50 ml) was dropwise added thereto and the mixture was stirred at 65"C 
for 6 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The ethyl 
acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled 
away and the residue obtained was purified by silica gel column chromatography (eluent;. ethyl acetaterhexane = 1 :5) 
to give the subject compound (1 3.94 g). melting point = 63-65^C 
Rf value : 0.24 (ethyl acetate:hexane =1 :2) 

1 H-NMH (CDCIa/TMS) 6 : ^ 
0.86 (3H. t. J=7.1Hz). 1.24 (20H. m), 1.41 (2H. m), 1.73 (2H. m). 1.97 (3H, s). 2.39 (2H, m), 2.62 (2H, m), 3.89 
(2H, t, J=6.3H2). 4.18 (4H, m), 6.74 (1 H. s), 6.77 (2H. d. J=8.3Hz), 7.02 (2H. d, J=8.3Hz) 

IR(KBr): 3286, 2917. 2851. 1746, 1647. 1513 cm-l . . ^ 

MS(EI): 491(M+) 



elemental analysis | calculated 


C 


68.40, 


H 


9.22. 


N 


2.85 


i found 

■ 


C 


68.16, 


H 


9.23. 


N 


2.80 



(5) 2-Acetamido- 1 ,3-diacetoxy-2-[2-(4-undecy loxyphenyi)*ethyl]propane 

A solution (60 ml) of the compound obtained above (13.02 g) In anhydrous tetrahydrofuran was dropwise added 
to a solution (200 ml) of lithium aluminum hydride (3.0 g) in anhydrous tetrahydrofuran in a stream of nitrogen under 
ice-cooling and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added to the reaction mixture under ice-cooling and the resultant aluminum hydroxide was filtered off. The solvent 
was distilled away and pridine (40 ml) was added to. the residue. Thereto was added acetic anhydride (30 ml) under 
ice-cooling and the mixture was allowed to stand at room temperature overnight. The reaction mixture was poured into 
ice-cooled 5% hydrochloric acid and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained was 
purified by silica gel column chromatography (eluent; ethyl acetate) to give the subject compound (7.18 g) as white 
crystals. 

melting point = B2-85''C 
Rf value : 0.6 (ethyl acetate) 
1H-NMR(CDCI3/TMS)6: 

0.86 (3H. t, J=6.4Hz). 1.24 (14H. m). 1.41 (2H, m). 1.75 (2H. m). 1.94 (3H. s). 2.07 (6H. s). 2.14 (2H. m). 263 
(2H, m). 3.89 (2H. t, J=6.6Hz). 4.32 (4H. s). 5.62 (1 H. s), 6.79 (2H, d, J=8.8Hz). 7.06 (2H, d. J=8.8H2) 
IR(KBr): 3314. 2918, 2851. 1737. 1653 cm-i 
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MS(EI): 491 (M+) 



elemental analysis | calculated 


C 


68.40, 


H 


9.22. 


N 


2.85 


1 found 


C 


68.36, 


H 


9.19. 


N 


2.85 



(6) 2-Amino-2-[2-(4-undecyloxyphenyl)ethyl]-1 ,3-propanediol hydrochloride 

To a solution of the compound obtained above (7.16 g) in methanol (70 m!) was added an aqueous solution (70 
ml) of lithium hydroxide (5.50 g) and the mixture was refluxed under heating for 3 hours. The reaction mixture was 
concentrated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue was recrystallized from ethyl acetate. 
To a solution of the thus obtained crystals in tetrahydrofuran (20 ml)-methanol (20 ml). 1 M hydrochloric acid in ether 
(30 ml) was added. The solvent was distilled away and the precipitated crystals were recrystallized from ethyl acetate 
to give the subject compound (1.90 g). 
melting point = B8-91°C 
m-NMR (CDCI3-CD3OD/TMS) 6 : 

0.80 (3H. t, J=6.9Hz), 1.19 (14H, m), 1.36 (2H, m), 1.68 (2H, m), 1.85 (2H. m). 2.53 (2H, m), 3.65 (4H, m). 3.84 

(2H. t. J=6.4Hz). 6.74 (2H. d, J=8.3Hz). 7.04 (2H. d, J=8.3Hz) 
I R(KBr): 3274. 2921 , 2852. 1 61 3, 1 51 3, 1 247 cm'i 
MS(EI): 365(M+) 



elemental analysis 1 calculated 


C 


65.73, 


H 


10.03. 


N 3.48 


1 found 

■ 


c 


65.53, 


H 


9.82, 


N 3.42 



Example 240 : 2-Amino-2-[2-(4-dodecylphenyl)ethyll-1 ,3-propanedlol 

(1) 2-(4-Dodecanoylphenyl)ethyl acetate 

Aluminum chloride (48.2 g) was added to dichloroethane (400ml) in a stream of nitrogen and the mixture was 
stirred at room temperature. Then, phenethyl acetate (39.6 g) and undecanoyi chloride (52.7 g) were dropwise added 
thereto under ice-cooling and the mixture was stirred at room temperature overnight. The reaction mixture was poured 
into ice water and extracted with diethyl ether The ether layer was washed with saturated brine and dried over anhy- 
drous magnesium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column 
chromatography (eluent; ethyl acetate:hexane = 1 :20) to give the subject compound (34.5 g) as pale yellow crystals, 
melting point = 32-33'*C 

IR(neat)„ax • 2921, 2852, 1738. 1686. 1240 cm-"" 

(2) 2-(4-Dodecylphenyl)ethanol 

To a solution (50 ml) of the compound obtained above (34.5 g) in trifluoroacetic acid was added triethylsilane (22.7 
ml) under ice-cooling and the mixture was stirred at room temperature for 3 hours. The solvent was distilled away and 
ice water was poured to the residue, A cold, saturated aqueous sodium hydrogencarbonate solution was slowly added 
to the mixture. The mixture was extracted with ethyl acetate, and the ethyl acetate layer was washed and dried over 
magnesium sulfate. The solvent was distilled away and methanol (250 ml) was added to the residue to give a methanol 
solution. To the solution was added sodium methoxide (10.2 g) and the mixture was refluxed under heating for 4 hours. 
The reaction mixture was concentrated and ice water was poured to the residue. The mixture was extracted with ethyl 
acetate. The ethyl acetate layer was washed with a 5% aqueous hydrochloric acid solution and saturated brine and 
dried over anhydrous magnesium sulfate. The solvent was distilled away to give the subject compound (27.1 g) as an 
oily substance. 

Rf : 0.21 (ethyl acetate :hexane =1:3) 

(3) 2-(4-Dodecylphenyl)ethyl iodide 

To a solution (500 ml) of the compound obtained above (27.1 g) in dichloromethane was added triethylamine (14.4 
ml) and the mixture was stirred at room temperature for 3 hours. The reaction mixture was poured into ice water and 
the mixture was extracted with dichloromethane. The dichloromethane layer was washed with a saturated aqueous 
potassium hydrogencarbonate solution, a 1% aqueous hydrochloric acid solution and saturated brine and dried over 
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anhydrous magnesium sulfate. The solvent was distilled away and 2-butanone (500 ml) was added to the residue. 
Thereto was added sodium iodide (1 2.2 g) and the mixture was refluxed under heating for 3 hours. The reaction mixture 
was poured into Ice water and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was purified by silica 
s gel column chromatography (eluent; ethyl acetate:hexane = 1:20) to give the subject compound (18.6 g) as an oily 
substance. 1 H-NMR (CDCIg) 6 : 

0.37 (3H. t. J=6Hz), 0.66-0.86 (18H. m). 1.05-1.10 (2H, m). 2.06(2H. t. J=6Hz), 2.63 (2H. t. J=4H2). 2.83 (2H. t. 
J=:4Hz). 6.60 (4H, dd. J=4Hz. 8Hz) 
IR(neat)^ax' 2919, 1513, 1467. 1168 cm-i 

10 

(4) . Diethyl 2-acetamido-2-[2-(4-dodecylphenyl)ethyl]malonate 

A solution (100 ml) of sodium ethoxide (6.3 g) in absolute ethanol was dropwise added to diethyl acetamidoma- 
lonate (20.2 g) in a stream of nitrogen and the mixture was stirred at 65*0 for 30 minutes. Then, a solution (50 ml) of 

IS the compound obtained above (1 8.6 g) in anhydrous tetrahydrofuran was dropwise added thereto and the mixture wad 
stirred at 65°C for 3 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyt 
acetate. The extract was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was 
distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl acetateihexane = 1:3) 
to give the subject compound (8.9 g). 

20 melting point = 60-62**C 
1 H-NMR (CDCl3)6: 

0.86 (3H. t. J=6Hz). 1 .24 (6H, t. J=6Hz), 1 .23-1 .59 (18H, m), 1 .54-1 .59 (2H, m). 1 .97 (3H, s), 2.45 (3H. t. J=6H2). 
2.54 (3H, t, J=6Hz), 2.67 (3H, t, J=6Hz), 4.15-4.24 (4H, m). 6.75 (1 H, br.s). 7.06 (4H, dd, J=6H2. 6Hz) 
IR(KBr)„3x : 3253, 2920, 2850, 1747. 1644, 1517 cm-i 

25 

(5) 2-Acetamido-1.3-diacetoxy-2-[2-(4-dodecylphenyl)ethyl]-propane 

A solution (50 ml) of the compound obtained above (8.9 g) in anhydrous tetrahydrofuran was dropwise added to 
a solution (200 ml) of lithium aluminum hydride (1.38 g) in anhydrous tetrahydrofuran in a stream of nitrogen under 

30 ice-cooling, and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added to the reaction mixture under ice-cooling and the resultant aluminum hydroxide was filtered off. The resultant 
mixture was dried over anhydrous sodium sulfate and the solvent was distilled away. Pyridine (28.7 ml) was added to 
the residue. Thereto was added acetic anhydride (18.5 ml) under ice-cooling and the mixture was allowed to stand at 
room temperature overnight. The reaction mixture was poured into ice-cooled 5% hydrochloric acid and extracted with 

35 ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. 
The solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl acetate: 
hexane = 1 :2) to give the subject compound (2.5 g) as white crystals, 
melting point = 111 -11 3*»C 
iH-NMR(CDCl3)5: 

^ 0.86 (3H. t. J=6Hz), 1 .24-1 .31 (18H. m), 1 .53-1 .58 (4H, m), 1 .95 (3H, s). 2.09 (6H, s), 2.56 (2H. t, J=6Hz). 2.58 

(2H. t. J=6H2). 4.35 (4H. s). 5.62 (1H, br.s), 7.09 (4H. s) 
IR(KBr): 3309, 2918, 2850. 1738, 1651 cm-i 

(6) 2-Amino-2-[2-(4-dodecylphenyl)ethyl]-1.3-propanediol hydrochloride 

45 

An aqueous solution (25 ml) of lithium hydroxide (1 .7 g) was added to a solution (25 ml) of the compound obtained 
above (2.5 g) in methanol and the mixture was refluxed under heating for 3 hours. The reaction mixture was concen- 
trated and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over anhy- 
drous magnesium sulfate. The solvent was distilled away and a 26% hydrochloric acid - ethanol solution was added 
so thereto, followed by stirring. The solvent was distilled away and the residue was recrystallized from ethanol to give the 
subject compound (770 mg) as white crystals. 
1 H-NMR (DMSO) 6: 

0.88 (3H, t, J=6H2). 1.25-1.30 (18H, m). 1.52-1.58 (2H, m). 1.94-2.02 (2H, m), 2.56-2.60 (2H. m), 2.64-2.68<2H. 
m), 3.81 (4H, dd, J=11, 26Hz), 4.79 (2H, br.s), 7.09 (4H, dd, J=6, 26Hz). 8.07 (3H, br.s) 
SS I R(KBr): 2921 . 2852. 1 738. 1 686, 1 240 cm-'' 
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Exmaple 241: 2-Amino-2-[2-(2-octylphenyl)ethyll-1,3-propanediol 

(1) 1 -(2-Bromophenyl)octanol 

Magnesium pieces (6.56 g) were added to anhydrous tetrahydrofuran (10 nnl) in a stream of nitrogen and the 
mixture was stirred at room temperature. A solution (200 ml) o1 1 -bromoheptane (48.4 g) in anhydrous tetrahydrofuran 
was dropwise added thereto while heating gradually and the mixture was stirred at 40'*C for 1 hour. Thereto was 
dropwise added a solution (100 ml) of 2-bromoben2aldehyde (25 g) in anhydrous tetrahydrofuran at room temperature 
and the mixture was stirred for 1 hour. The reaction mixture was poured into a saturated, aqueous artimonlum chloride 
solution and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The solvent was distilled away and the residue was purified by silica gel column chro- 
matography (eluent; ethyl acetateihexane = 1:8) to give the subject compound (18.9 g) as an oily substance. 

1H-NMH(CDCI3)5: , ^ 

0.85 (3H. t, J=6Hz), 1.24-1.58 (10H. m), 1.61-1.79 (2H, m). 5.05(1H. m, J=4Hz). 7.08-7.12 (1H, m. J=6Hz), 

7.29-7.31 (1H, m, J=6Hz), 7.50-7.54 (2H, m, J=4H2) 
IRv (neat): 3350. 2927, 1466, 1023cm-"» 

(2) trans-2-(1 -Octenyl)bromobenzene 

Diphosphorus pentaoxide (7.1 g) was added to a solution (200 ml) of the compound obtained above (2.85 g) In 
benzene and the mixture was refluxed under heating for 2 hours. The diphosphorus pentaoxide was filtered off and 
the solvent was distilled away. Ice water was added to the residue. The mixture was extracted with ethyl acetate, and 
the ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent 
was distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 
1:15) to give the subject compound (2.4 g) as an oily substance. 

1H-NMR (CDCya: ^ ^ ^ -m 

0.86 (3H, t, J=7Hz), 1.18-1.45 (6H, m). 1.46-1.55 (2H, m), 2.24 (2H, m, J=1Hz. 7Hz). 6.16 (1H, m. J=7Hz), 6.72 

(1H, d, J=16Hz), 7.02-7.08 (1H, m), 7.19-7.33 (1H, m), 7.46-7.55 (2H, m) 

iRv(neat): 2957. 2865. 1 466. 1 023 cm'i 

ft 

(3) trans-2-(1 -Octenyl)-benzaldehyde 

Magnesium pieces (3.74 g) were added to anhydrous tetrahydrofuran (10 ml) In a stream of nitrogen and the 
mixture was stirred at room temperature. A solution (100 ml) of the compound obtained above (37.4 g) in anhydrous 
tetrahydrofuran was dropwise added thereto while heating gradually and the reaction mixture was stirred at 60''C for 
1 .5 hours. Thereto was dropwise added a solution (1 00 ml) of dimethylformamide (1 1 .5 ml) in anhydrous tetrahydrofuran 
at room temperature and the mixture was stirred overnight. The reaction mixture was poured into a saturated aqueous 
ammonium chloride solution and extracted with ethyl acetate. The ethyl acetate layer was washed with saturated bnne 
and dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was purified by silica 
gel column chromatography (eluent; ethyl acetateihexane = 1:15) to give the subject compound (26.7 g) as an oily 

substance. 
iH-NMR(CDCl3)6: 

0.88 (3H. t, J=6Hz). 1.22-1.38 (6H, m), 1.45-1.52 (2H, m), 2.24-2.36 {2H. m). 6.11-6.18 (1H. m). 7.15 (1H. d. 
J=18Hz). 7.33-7.37 (1H, m), 

7.48-7.53 (2H, m). 7.68 (1H, d. J=4Hz), 10.31 (1H. s) 
IRv (neat): 2927, 2855. 1699. 1597 cm-i 

(4) 2-Octylbenzaldehyde 

To a solution (200 ml) of the compound obtained above (26.7 g) in methanol was added a solution (20 ml) of 10% 
palladium carbon (1 g) in methanol and the mixture was stirred at ordinary temperature and at atmospheric pressure 
in a stream of hydrogen for 14 hours for catalytic reduction. The 1 0% palladium carbon was filtered off and the solvent 
was distilled away. The residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1: 
20) to give the subject compound (22 g) as an oil. 

1H-NMR(CDCI3)6: ^ ^ «^ 

0.86 (3H, t. J=7H2), 1.25-1.38 (10H, m), 1.54-1.63 (2H, m). 3.00 (2H. t. J=7Hz). 7.24-7.26 (1H. m), 7.31-7.35 

(1H. m). 7.46-7.50 (1H, m), 7.80-7.83 (1H, m), 10.28 (1H, s) 
IRv(neat): 3335, 2926, 1701, 1601 cm-"« 
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(5) Ethyl (2-octylphenyl)acetate 

Methyl methylsulfinylmethyl sulfide (12.4 g) and Triton B (9.16 ml) were added to a solution (100 ml) of the com- 
pound obtained above (22 g) in dioxane at room temperature and the mixture was refluxed under heating for 2 hours. 

5 The solvent was distilled away and ethyl acetate was added to the residue. The ethyl acetate layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and ethanol (200 ml) 
was added to the residue. Thereto was added a 26% hydrochloric acid-ethanol solution and the mixture was stirred at 
room temperature for 30 minutes. The solvent was distilled away and ice water was poured to the residue. The mixture 
was extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous magnesium 

10 sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl 
acetate:hexane = 1:30) to give the subject compound (20.2 g) as an oily substance. 
1H-NMR (CDCI3) 5 : 

0.86 (3H. t. J=5H2), 1.19-1.38 (10H, m). 1.24 (3H, t. J=5H2). 1.49-1.62 (2H. m), 2.59 (2H. t. J=6H2). 3.85 {2H. 
s). 4.13 (2H. q. J=5Hz), 7.10-7.35 (4H. m) 

IS 

(6) 2-(2-Octylphenyl)ethyl alcohol 

A solution (50 ml) of the compound obtained above (20.2 g) in anhydrous tetrahydrofuran was dropwise added to 
a solution (200 ml) of lithium aluminum hydride (3.04 g) in anhydrous tetrahydrofuran in stream of nitrogen under ice- 
20 cooling and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution was 
added to the reaction mixture under ice-cooling and the resultant aluminum hydroxide was filtered off. The filtrate was 
dried over anhydrous sodium sulfate and the solvent was distilled away. The residue was purified by silica gel column 
chromatography (eluent; ethyl acetateihexane = 1:30) to give the subject compound (10.2 g) as an oily substance. 
1H-NMR(CDCI3)6: 

2S 0.87 (3H. t. J=6H2). 1.21-1.46 (10H, m), 1.47-1.62 (2H. m), 2.61(2H. t. J=6Hz). 2.96 (3H. t, J=6Hz), 3.82 (2H, 

dd. J=6Hz. 12Hz). 7.14-7.24 (4H. m) 
IRv(neat): 3335, 2926. 2854. 1467cm-i 

(7) 2-(2-Octylphenyl)ethyl methanesulfonate 

30 

Triethylamine (7.37 ml) was added to a solution (250 ml) of the compound obtained above (10.2 g) in dichlorometh-. 
ane and the mixture was cooled with ice. Thereto was dropwise added methanesulfonyl chloride (6.04 g) and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was poured into ice water and extracted 
with dichloromethane. The dichloromethane layer was washed with a saturated aqueous potassium hydrogencar- 
os bonate solution, a 1% aqueous hydrochloric acid solution and saturated brine and dried over anhydrous magnesium 
sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl 
acetate:hexane = 1 :8) to give the subject compound (13.4 g) as an oily substance. 
iH-NMR(CDCl3)8: 

0.86 (3H. t, J=6Hz). 1.22-1.41 (lOH. m). 1.51-1;59 (2H. m). 2.60 (2H. t. J=6Hz), 2.84 (3H. s). 3.09 (2H. t. J=6Hz). 
40 4.38 (2H. t, J=6Hz), 7.10-7.20 (4H. m) 
IR(neat): 2929, 1467, 1357, 1174 cm-i 

(8) 2-(2-Octylphenyl)ethyl iodide 

•^5 To a solution of the compound obtained above (1 3.4 g) in 2-butanone (300 ml) was added sodium iodide (7.7 g) 

and the mixture was refluxed under heating for 2 hours. The reaction mixture was poured into ice water and extracted 
with ethyl acetate. The ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl 
acetate:hexane = 1:30) to give the subject compound (11 .9 g). 

so 1H-NMH (CDCyS: 

087 (3H. t, J=6Hz), 1.18-1.74 (10H, m), 1.50-1.59 (2H. m), 2.57 (2H, t, J=6Hz). 3.18 (2H, t, J=6H2), 3.28 (2H. t. 
J=6Hz). 7,10-7.25 (4H. m) 
IR(neat); 2923. 2854. 1 490, 1 468 cm-i 

ss (9) Diethyl 2-acetamido-2-[2-(2-octylphenyl)ethyl]malonate 

A solution (50 ml) of sodium ethoxide (6.39 g) in anhydrous ethanol was dropwise added to diethyl acetamidoma- 
lonate (20.4 g) in a stream of nitrogen and the mixture was stirred at 65**C for 1.5 hours. A solution of the compound 
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obtained above (10.8 g) in tetrahydrofuran was dropwise added thereto and the mixture was refluxed under heating 
tor 7 hours. The reaction mixture was concentrated, poured into ice water and extracted with ethyl acetate. The extract 
was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was distilled away and 
the residue was purified by silica gel column chromatography (eluent; ethyl acetateihexane = 1:3) to give the subject 
5 compound (5.8 g) as white crystals, 
melting point = 37-38**C 
■•H-NMH (CDCI3) 5 : 

0.86 (3H. t. J=6Hz). 1.21-1.36 (10H, m), 1.25 (6H. t, J=6Hz). 1.46-1.57 (2H. m). 2.03 (3H, s), 2.38-2.47 (2H, m), 
2.51 (2H. t. J=6Hz), 2.55-2.63 (2H. m. J=6Hz). 4.16-4.41 (4H, m), 6.82 (2H. brs). 7.05-7.15 (4H. m) 
10 I R(KBr): 341 5, 2977, 2855, 1 741 , 1 683, 1 492 cm-i 

(10) 2-Acetamido-1 ,3-diacetoxy-2-[2-(2-octylphenyl)ethyl]propane 

A solution (50 ml) of the compound obtained above (4.3 g) in anhydrous tetrahydrofuran was dropwise added to 
IB a solution (200 ml) of lithium aluminum hydride (0.76 g) in anhydrous tetrahydrofuran in a stream of nitrogen under 
ice-cooling, and the mixture was stirred at room temperature for 2 hours. A saturated aqueous sodium sulfate solution 
was added to the reaction mixture under Ice-cooling and the resultant aluminum hydroxide was filtered off. The filtrate 
was dried over anhydrous sodium sulfate and the solvent was distilled away. Pyridine (10 ml) was added to the residue 
and then, acetic anhydride (13 ml) was added thereto, and the mixture was allowed to stand at room temperature 
20 overnight. The reaction mixture was poured into ice-cooled 5% hydrochloric acid and extracted with ethyl acetate. The 
. ethyl acetate layer was washed with saturated brine and dried over anhydrous magnesium sulfate. The solvent was 
distilled away and the residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 1:3) 
to give the subject compound (2.2 g) as an oily substance. 
1 H-NMR (CDCI3) 6 : 

25 0.86 (3H. t. J=6Hz). 1.21-1.38 (12H, m), 1.47-1.58 (2H, m). 1.97 (3H, s), 2.08 (6H, s). 2.56 (2H, t, J=6Hz), 2.58 

(2H. t, J=6Hz), 4.35 (4H, s). 5.66 (1H, br.s), 7.09-7.13 (4H, m) 
IR(neat): 3295. 2927, 1747. 1660, 1256 cm""" 

(11) 2-Amino-2-[2-(2-octylphenyl)ethyl]-1 ,3-propanediol hydrochloride 

30 

» 

An aqueous solution (20 ml) of lithium hydroxide (1 .7 g) was added to a solution of the compound obtained above 
(2.2 g) In methanol (20 ml) and the mixture was refluxed under heating for 4 hours. The reaction mixture was concen- 
trated and extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous mag- 
nesium sulfate. The solvent was distilled away and a 26% hydrochloric acid-ethanol solution was added to the residue. 
35 The solvent was distilled away and the residue was recrystallized from ethanol to give hydrochloride of the subject 
compound (800 mg). melting point = 168-170**C 
1 H-NMR (DMSO) 6: 

0.85 (3H, t, J=7Hz), 1.22-1.37 (10H, m), 1 .43-1.54 (2H. m). 1.68-1.78 (2H, m), 2.52-2.63 (4H, m), 3.49-3.59 (4H, 
m), 5.40 (2H, t. J=4Hz). 7.05-7.17 (4H, m). 7.89 (3H, br.s) 
40 iRv (KBr): 3385, 3272, 2925, 1519, 1069 cm-i 

Example 242 : 2-Amino-2-(4-octylthiobenzyl)-1 ,3-propanedlol hydrochloride 1/2 hydrate 
(1) 4-(MethyIthio)benzyl alcohol 

45 

Sodium borohydrlde (3.78 g) was added to isopropyl alcohol (50 ml) and the mixture was stirred under ice-cooling. 
Thereto was dropwise added 4-(methylthio)benzaldehyde (15 g) and the mixture was stirred at room temperature for 
30 minutes. The solvent was distilled away and water was added to the residue. The mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent 
50 was distilled away and the residue obtained was recrystallized from hexane-ethyl acetate to give the subject compound 
(15 g) as white crystals, 
melting point = 41 -43**C 
"•H-NMR (CDCl3)6: 

2.40 (3H, s), 4.43 (2H, s). 7.10 (4H, s). 3.36 (1H. br.s) 

55 



elemental analysis (CgH-joOS) j calculated 


C 62.30, H 6.54 


1 found 
1 


C 61.90. H 6.55 
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MS:154(M+) 

(2) 4>(Methylsutfinyl)benzyt alcohol - 

m-Chloroperbenzoic acid (content 50%, 35 g) was added to a solution (100 ml) of the compound obtained above 
(15 g) in chloroform under ice-cooling and the mixture was stirred for 1 hour. Thereto was added calcium hydroxide 
(37 g) and the mixture was stirred at room temperature for 1 hour. The insoluble matters were filtered off, and the filtrate 
was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was distilled away and the 
residue obtained was purified by silica gel column chromatography (eluent; chloroform:methanol = 20:1) to give the 
subject compound (15.56 g) as an oily substance. 
1H-NMR (CDCyS: 

2.73 (3H. s). 3.28 (1H, br.s). 4.45 (2H. s). 7.52 (4H, s) 
IR(neat): 3364, 1409, 1303, 1148. 1031 cm-i 



elemental analysis(C3Hio02S) i calculated 


C 


56.45. H 5.92 


! found 


c. 


56.51. H 5.87 



MS: 170 (M+) 

(3) 4-(Methylsulfinyl)benzyl methanes u If onate 

Triethy famine (14 ml) was added to a solution (100 ml) of the compound obtained above (1 3.88 g) in dichlorometh- 
ane under ice-cooling. Thereto was dropwise added methanesulfonyl chloride (6.2 ml) and the mixture was stirred for 
30 minutes. The reaction mixture was poured into Ice water and extracted with dichloromethane. The organic layer 
was washed with a saturated aqueous sodium hydrogencarbonate solution, 0.1 N hydrochloric acid and saturated brine 
and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was purified by 
silica gel column chromatography (eluent; chloroform:methanol =10:1) to give the subject compound (15.38 g) as white 
crystals. 

melting point = 63-65**C 
1H-NMH(CDCI3)6: 

2.74 (3H. s), 3.0 (3H, s), 5.22 (2H, s). 7.52 (2H. d, J=8Hz), 7.63 (2H. d, J=8Hz) 
IR(KBr): 3015. 1349. 1172, 1040, 951 cm-i 



elemental analysis(C9H^204S2) ! calculated C 43.53. H 4.87 

I found C 43.51, H 4.82 



MS: 248 (M+) 

(4) 4-(Methylsulflnyl)benzyl iodide 



To a solution (100 ml) of the compound obtained above (8.25 g) in 2-butanone was added sodium iodide (7.5 g) 
and the mixture was stirred at room temperature for 1 hour. The reaction mixture was concentrated, poured into ice 
water and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography 
(eluent; chloroform:methanol = 10: 1 ) to give the subject compound (8.65 g) as yellow crystals, melting point = 80-81''C 
1H.NMH(CDCI3)6: 

2.70 (3H. s). 4.42 (3H, s). 7.50 (4H, s) . 
IR(KBr): 1399. 1153. 1038, 837. 565 cm*^ 



elemental analysis(CgHgOSI) 



calculated C 34.30. H 3.24 
found C 34.17, H 3.21 



MS: 280 (M+) 
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10 



IS 



2S 



30 



(5) Diethyl 2-acetamido-2-(4-methylsulfinylbenzy!)malonate 

Sodium ethoxide (4 g) was added to a solution (200 ml) of diethyl acetamidomalonate (13 g) in absolute ethanol 
in a stream of nitrogen and the mixture was stirred at 65°C for 1 hour. A solution of the compound obtained above (8.4 
g) in absolute ethanol was dropwise added thereto and the mixture was stirred at SS^'C for 1 hour. The reaction mixture 
was concentrated, poured into ice water and extracted with ethyl acetate. The extract was washed with saturated brine 
and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue was purified by silica gel 
column chromatography (eluent; chloroform:methanol = 20:1) to give the subject compound (8.2 g) as crystals, 
melting point = 135-136°C 
1H-NMR (CDCI3) 5: 

1.28 (6H. t. J=7Hz). 2.02 (3H, s). 2.70 (3H. s). 3.70 (2H. s), 4.25 (4H, m), 6.52 (1H. s), 7.15 (2H, d, J=8Hz). 7.53 
(2H. d, J=8Hz) 

IR(KBr): 3253, 2986, 1748. 1642, 1198, 1039 cm'^ 



elemental analysis (C^ 7 H23NO6S) : 



calculated 


C 


55.27, 


H 


6.27, 


N 


3.79 


found 


C 


55.09, 


H 


6.25, 


N 


3.78 



20 (6) Diethyl 2-acetamido-2-(4-mercaptobenzyl)malonate 

The compound obtained above (6.22 g) was added to trifluoroacetic anhydride (50 ml) under ice-cooling and the 
mixture was stirred for 1 hour. The trifluoroacetic anhydride was removed, and ethanol (100 ml) and triethylamine (100 
ml) were added thereto. The mixture was stirred at room temperature for 1 hour. The reaction mixture was concentrated 
and chloroform (200 ml) was added thereto. Then, the mixture was washed with a saturated aqueous ammonium chloride 
solution and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue was purified by silica 
gel column chromatography (eluent; chloroform: methanol = 10:1) to give the subject compound (4.26 g) as crystals, 
melting point = 125-128**C 
1H-NMH (CDCyS: 

1.27 (6H, t, J=7Hz). 2.00 (3H, s), 3.38 (1H, s). 3.57 (2H, s), 4.24 (4H, m). 6.50 (1H, s). 6.85 (2H. d, J=8Hz), 7.14 
(2H. d, J=8Hz) 

IR(KBr): 3398, 2986, 2547, 1736, 1665. 1212, 1018 cm-i 





elemental analysis(Ci6H2iN05S) : 


35 


calculated 


C 


56.62. 


H 


6.24, 


N 


4.13 




found 


c 


56.61 , 


H 


6.20, 


N 


4.09 



40 



4S 



SO 



SS 



MS: 339 (M-^) 

(7) Diethyl 2-acetamido-2-(4-octylthiobenzyl)malonate 

1-Bromooctane (0.58 g) and potassium carbonate (0.5 g) were added to a solution (10 ml) of the compound ob- 
tained above (1 g) in dimethylformamide and the mixture was stirred at room temperature for 5 hours. The reaction 
mixture was poured into ice water and extracted with ethyl acetate. The organic layer was washed with a saturated 
aqueous ammonium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled away and 
the residue was purified by silica gel column chromatography (eluent; chloroform:m ethanol = 25: 1 ) to give the subjected 
compound (1.16 g) as crystals, 
melting point = 82-84*C 
1H-NMR (CDC13)5: 

0.85 (3H, t, J=7Hz), 1.27 (14H. m). 1.40 (2H, quint, J=7Hz), 1.61 (2H, quint. J=7Hz), 2.01 (3H, s). 2.86 (2H, t. 
J=7Hz), 3.58 (2H, s),425 (4H, m). 6.51 (1H, s), 6.89 (2H, d. J=8Hz), 7.17 (2H, d, J=8Hz) 
IR(KBr): 3255. 2952, 1747, 1644, 1298, 1274, 1220 cm-i 



elemental analysis(C24H37N05S) 



calculated 


C 


63.83, 


H 


8.26, 


N 


3.10 


found 


C 


63.33. 


H 


8.14, 


N 


3.06 
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10 



IS 



20 



25 



30 



35 



40 



45 



SO 



SS 



MS: 451 (M+) 

(8) 2-Acetamldo-2-(4-octylthiobenzyl)-1 ,3-propanediol 

A solution (10 ml) of the compound obtained above (1 g) in anhydrous tetrahydrofuran was dropwise added to a 
solution ot lithium aluminum hydride (0.26 g) in anhydrous tetrahydrofuran (10 m!) under ice<ooling. The mixture was 
stirred under ice-cooling for 1 hour and at room temperature for 1 hour. Then, thereto was dropwise added a saturated 
aqueous sodium sulfate solution to decompose the lithium aluminum hydride. The Insoluble matters were filtered off 
and the filtrate vyas extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over 
anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column 
chromatography (eluent; chloroform:methanol = 10:1) to give the subjected compound (0.6 g) as crystals, 
melting point = 76-78**C 
iH-NMR (CDCyS: 

0.86 (3H. t. J=7Hz), 1-25 (8H, m), 1.40 (2H. quint. J=7Hz). 1.61 (2H. quint, J=7Hz), 1.99 (3H, s), 2.87 (2H. t. 
J=7Hz). 2.89 (2H. s). 3.50 {2H. m). 3.70 (2H. m), 3.73 (2H. m. -OHX2), 5.79 (1H, s, -NH). 7.14 (2H. d. J=8Hz). 7.26 
(2H, d,J=8Hz) 

IR(KBr): 3422. 3347, 3192. 2942. 1654, 1550. 1055 crrr^ 



elemental analysis (C20H33NO3S) : 



calculated 
found 



c 


65.36, 


H 


9.05, 


N 


c 


65.29. 


H 


9.11. 


N 



3.81 
3.75 



MS:367(rvi+) 

(9) 2-Amino-2-(4-octylthiobenzyl)-1,3-propanediol hydrochloride 

An aqueous solution (5 ml) of lithium hydroxide (380 mg) was added to a solution (5ml) of the compound obtained 
above (400 mg) in rriethanol and the mixture was refluxed under heating for 4 hours. The reaction mixture was con- 
centrated and extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away to give white powder. The thus- obtained powder was dissolved in 
ethanol (2 ml) and thereto was added a 26% hydrochloric acid-ethanol solution(1 ml). The solvent was distilled away 
and the precipitated crystals were recrystallized from hexane-ethyl acetate to give the subjected compound (80 mg). 
melting point = 100-102'*C 
1H-NMR(CD30D)6: 

0.76 (3H. t. J=7Hz), 1.16 (8H, m), 1.30 (2H, m), 1.53 (2H. quint. J=7Hz). 2.79 (2H. t. J=:7Hz), 2.86 (2H. s), 3.43 
(2H, m). 3.62 (3H, m), 7.06 (2H. d, J=8Hz), 7.15 (2H, d, J=:8Hz) 
IR(KBr): 3363, 3286. 2924. 1516. 1494, 1072 cm-"' 



elemental analysis(C,8H3^N02S HCI I/2H2O) : 



calculated 
found 



c 


58.28, 


H 


8.97. 


N 


c 


58.44, 


H 


9.02, 


N 



3.78 
3.68 



Example 243 : 2-Amino-2-[2-(5-octyl-2-thienyl)ethyl]-1,3-propanedlol hydrochloride 

(1 ) 2-(2-Thlenylethyl)-2-tetrahydropyranyl ether 

To a solution (100 ml) of 2-(2-thienyl)ethanol (12.85 g) in dichloromethane, 3,4-dihydro-2H-pyran (9.25 g) and p- 
toluenesulfonic acid (2 g) were added. The mixture was stirred at room temperature for 4 hours. The solvent was 
distilled away and ethyl acetate was added thereto. The mixture was washed with saturated brine and dried over 
anhydrous sodium sulfate. The solvent was distilled away and the oily substance obtained was purified by distillation 
to give 1 3.52 g of the subject compound as an oily substance, 
boiling point = 107-1 08** C/1 33 Pa (1 mmHg 
iH-NMH(CDCl3)5: 

1.50 (4H. m), 1.70 (1H, m), 1.82 (1H, m). 3.11 (2H. t, J=7Hz), 3.47 (1H, m), 3.60 (1H, dt. J=10. 7Hz). 3.79 (1H, 
m). 3.95 (1H, dt, J=10.7Hz), 4.61 (1H, t, J=3.5Hz), 6.83 (1H. dd, J=1. 3.4Hz). 6.90 (1H. dd. J=3.4, 5.4Hz), 7.11 (IH. 
dd. J=1, 5.4Hz) 
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IR(neat): 2930, 1250. 1120. 1030, 870 cm"'' 



elemental analysis CiiHieOaS j calculated C 


62.23, 


H 


7.60 


i found C 

■ 


■ 62.83, 


H 


7.01 



MS: 212 (M+) 

(2) 2-(5-Octyl-2-thienyl)ethyl 2-tetrahydropyranyl ether 

A solution {100 ml) of the above-mentioned compound (8.5 g) in anhydrous tetrahydrofuran was cooled to -78**C 
and a solution (1.63 mol/l, 30 ml) of n-butyl lithium in hexane was dropwise added thereto. The mixture was stirred 
under ice-cooling for 30 minutes and then at room temperature for 30 minutes. A solution (15 ml) of 1 -bromooctane 
(10 g) in anhydrous tetrahydrofuran was dropwise added thereto and the mixture was stirred at room temperature for 
7 hours. The reaction mixture was poured into ice water and extracted with ethyl acetate. The organic layer was washed 
with a saturated aqueous ammonium chloride solution and dried over anhydrous sodium sulfate. The solvent was 
distilled away and the residue obtained was purified by silica gel column chromatography (eluent; hexaneiethyl acetate 
= 20: 1 ) to give 6.6 g of the subject compound as an oily substance. 
1 H-NMR (CDCI3) 5 : 

0.85 (3H, t. 7Hz). 1 .25 (10H, m), 1 .53 (4H. m), 1 .62 (2H, m). 1 .72 (1 H. m). 1 .83 (1 H. m). 2.71 (2H. t. J=7Hz), 3.02 
(2H. t. J=7Hz), 3.46 (1H, m), 3.60 (1H, dt. J=10. 7Hz), 3.80 (1H, m), 3.92 (1H, dt, J=10, 7Hz), 4.61 (1H. t. J=3.5Hz). 
6.54 (1 H. d, J=3.4Hz). 6.61 (1 H, d. J=3.4Hz) 
IR(neat): 2927. 2854, 1135, 1120, 1033 cm-^ 



elemental analysis 0^91-132028 j calculated 


C 


70.32. 


H 


9.94 


1 found 


C 


70.12. 


H 


10.03 



MS: 324 (M-^) 

(3) 2-(5-Octyl-2-thienyl)ethanol 

Tetrahydrofuran (20 ml) and p-toluenesulfonic acid (0.3 g) were added to a solution (80 ml) of the above-mentioned 
compound (6.5 g) in methanol and the mixture was stirred at room temperature for 1 hour. The solvent was distilled 
away and ethyl acetate was added to the resulting mixture. The mixture was washed with saturated brine and dried 
over anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel 
column chromatography (eluent; hexane:ethyl acetate = 5:1) to give 4 g of the subject compound as an oil. 
1 H-NMR (CDCyS: 

0.86 (3H, t, J=7Hz). 1.27 (10H. m). 1.62 (2H, quint, J=7Hz), 2.73 (2H, t. J=7Hz), 3.00 (2H, t, J=6Hz), 
3.80 (2H, t. J=6Hz). 6.58 (1 H. d. J=3.4Hz). 6.64 (1 H. d, J=3.4Hz) 
IR(neat): 3348, 2927. 2854, 1466, 1047, 797 cm-i 



elemental analysis 


j calculated 


C 


69.43, 


H 


10.07 


C14H24OSO.IH2O 


i found 

• 


C 


69.34, 


H 


10.17 



MS: 240 (M+) 

(4) 2-(5-Octyl-2-thienyl)ethyl methanesulfonate 

Triethylamine (3 ml) was added to a solution (50 ml) of the above-mentioned compound (4 g) in dichloromethane. 
Methanesulfonyl chloride (1 .5 ml) was dropwise added thereto and the mixture was stirred for 30 minutes. The reaction 
mixture was poured into ice water and extracted with dichloromethane. The organic layer was washed with a saturated 
aqueous sodium hydrogencarbonate solution. 0.1N hydrochloric acid and saturated brine, and dried over anhydrous 
sodium sulfate. The solvent was distilled away and the residue obtained was purified by silica gel column chromatog- 
raphy (eluent; chloroformimethanol = 20:1) to give 5 g of the subject compound as an oily substance. 
1 H-NMR (CDCl3)5: 

0.86 (3H, t, J=7Hz). 1.27 (10H, m). 1.61 (2H, quint, J=:7Hz). 2.72 (2H, t. J=7.5Hz), 2.91 (3H, s), 3.17 (2H, t, 
J=3.4Hz). 4.37 (2H, t, J=6.5Hz), 6.58 (1H, d. J=3.4Hz), 6.67 (1H. d. J=3.4Hz) 
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IR(neat): 2927, 2854, 1357. 1176, 959. 802 cm'^ 



10 



IS 



20 



2S 



30 



3S 



40 



45 



SO 



ss 



elemental analysis 0151-1250382 


• 

j calculated 


c 


• 56.57, 


H 


8.23 


found 


i 

a 

! 

■ 


c 


56.19, 


H 


8.10 



MS: 318 (M+) 

(5) 2-(5-C)ctyl-2-thienyl)ethyl Iodide 

Sodium iodide (4.5 g) was added to a solution (50 ml) of the above-mentioned compound (4.8 g) in 2-butanone 
and the mixture was stirred at room temperature for 17 hours. The reaction mixture was concentrated, poured into ice 
water and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away and the residue was purified by silica gel column chromatography 
(eiuent; hexane:ethyl acetate = 20:1) to give 4.9 g of the subject compound as an oily substance. 
.^H-NMR(CDCl3)5: 

0.86 (3H. t. J=7Hz), 1.28 (10H, m), 1.62 (2H. quint, J=7Hz), 2.72 (2H. t, J=7.5Hz). 3.30 (4H, m), 6.57 (1H, d, 
J=3.4Hz), 6.63 (1 H, d. J=3.4Hz) 
I R(neat): 2926. 2853, 1 466. 1 1 68. 796 cm'^ 



elemental analysis C14H23SI j 

1 

■ 

t 


calculated 


C 


48.00. 


H 


6.62 


found 


C 


48.29. 


H 


6.99 



MS:350(M+) 

(6) Diethyl 2-acetamldo-2-[2-(5-octyl-2-thienyt)ethyl]-malonate 

.60% Oily sodium hydride (0.33 g) was suspended in anhydrous dimethylformamlde (20 ml) and diethyl acetaml- 
domalonate (1 .82 g) was added thereto. The mixture was stirred at room temperature for 1 hour. Then, a solution (10 
ml) of the above-mentioned compound (2.7 g) in anhydrous dimethylformamlde was dropwise added thereto and the 
mixture was stirred at room temperature for 10 hours. The reaction mixture was poured into ice water and extracted 
with ethyl acetate. The extract was washed with a saturated aqueous ammonium chloride solution and dried over 
anhydrous sodium sulfate. The solvent was distilled away and the residue was purified by silica gel column chroma-, 
tography (eiuent; hexane:ethyl acetate = 2:1 ) to give 1 .4 g of the subject compound as crystals, 
melting point = 57-58'C . 
1H-NMR(CDCI3)6: 

0.86 (3H, t, J=7Hz). 1.25 (16H. m). 1.57 (2H, quint, J=7Hz), 2.0 (3H. s), 2.61 (2H. m). 2.70 (4H, m), 4.20 (4H. 
m). 6.52 (1H. d, J=3.4Hz). 6.53 (1H, d. J=3.4Hz), 6.75 (1H, s) 
IR(neat): 3278. 2923. 2852. 1746. 1647, 1211, 1196 cm'i 



elemental analysis : 


■ 

! calculated 
1 found 

■ 


C 


62.84, 


H 


8.48, 


N 


3.19 


C23H37N05S 


C 


62.80. 


H 


8.42, 


N 


2.94 



MS: 439 (M+) 

(7) 2-Acetamido-2-[2-(5-octyl-2-thienyl)ethyl]-1 ,3-propanediol 

A solution (15 ml) of the above-mentioned compound (1.3 g) in anhydrous tetrahydrofuran was dropwise added 
to a solution (15 ml) of lithium aluminum hydride (0.38 g) in anhydrous tetrahydrofuran under ice-cooling. After stirring 
under Ice-cooling for 1 hour, the mixture was stirred at room temperature for 1 hour. A saturated aqueous sodium 
sulfate solution was dropwise added under ice^ooling to decompose lithium aluminum hydride. The insoluble matters 
were filtered off and the filtrate was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried over anhydrous sodium sulfate. The solvent was distilled away and the residue obtained was purified by 
silica gel column chromatography (eiuent; chloroform:methanol = 1 5: 1 ) to give 0.5 g of the subject compound as crys- 
tals. 

melting point = 58-60**C 
^H-NMR (CDCyS: 
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10 



IS 



20 



2S 



30 



35 



40 



4S 



SO 



SS 



0.86 (3H, t, J=7Hz), 1.27 (10H. m), 1.60 (2H, m), 1.94 (3H. s), 2.02 (2H, m), 2,71 (2H. t. J=7Hz). 2.82 (2H. t. 
J=7Hz), 3.57 (2H, dd, J=6, 1 2Hz), 3,71 (2H, br.s. OHX2), 3.80 (2H. dd, J=6, 1 2Hz), 5.88 (1 H, s), 6.54 (1 H. d. J=3.4Hz). 
6.58 (1H. d, J=3.4Hz) 

IR(KBr): 3277, 2924, 2852, 1626. 1560, 1236, 1064, 1036 cm'l 



elemental analysis 


j calculated 


c 


64.19. 


H 


9.36, 


N 


3.94 


C19H33NO3S 


1 found 

a 
■ 


c 


63.76. 


H 


9.17. 


N 


3.68 



MS: 355 (M+) 

(8) 2-Amino-2-[2-(5-octyl-2-thienyl)ethyl]-1 ,3-propanediol hydrochloride 

A aqueous solution (5 ml) of lithium hydroxide (380 mg) was added to a solution (5 ml) of the abovennnentioned 
compound (500 mg) in methanol and the mixture was refluxed under heating for 5 hours. The reaction mixture was 
concentrated and extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous 
sodium sulfate. The solvent was distilled away, whereby a powder was obtained. The powder was dissolved in ethanol 
(3 ml) and a 26% solution (2 ml) of hydrochloric acid in ethanol was added thereto. The solvent was distilled away and 
the precipitated crystals were recrystallized from hexane-ethyl acetate to give 150 mg of the subject compound, 
melting point = 63-65'C 
1H-NMR (CD30D)6: 

0.79 (3H, t, J=7Hz). 1.18 (10H, m), 1.53 (2H, m). 1.96 (2H, m), 2.63 (2H. t, J=7.5Hz). 2.74 (2H. m), 3.61 (2H, d. 
J=:1 2.2Hz), 3.67 (2H. d, J=12.2Hz), 6.47 (1H, d. J=3.4Hz), 6.54 (1H, d, J=3.4Hz) 
IR(KBr): 3482, 3265, 1631. 1530. 1468, 1059. 811 cm-"" 



elemental analysis 


■ 

j calculated 


C 


58.35, 


H 


9.22. 


N 


4.00 


CiyHaiNOgS HCI 


1 found 
1 


C 


58.12, 


H 


9.25. 


N 


4.03 



MS: 313 (M+) 

Example 244 : 2-Amino-2*(4-octytsulfinylbenzyl)-1,3-propanediol 
(1 ) 2-Acetamido-1 ,3-diacetoxy-2-(4-octylthiobenzyl)propane 

Acetic anhydride (0.67 ml) was added to a solution (30 ml) of 2-acetamido-2-(4-octylthiobenzyl)-1,3-propanediol 
(1 .04 g) in pyridine and the mixture was stirred at room temperature for 4 hours. The reaction mixture was concentrated 
and a 5% aqueous ammonium chloride solution was added thereto. The mixture was extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and dried over anhydrus magnesium sulfate. The solvent was distilled away 
and the residue was purified by silica gel column chromatography (eluent; ethyl acetate:hexane = 4:1 ) to give 0.73 g 
of the subject compound, 
melting point = 71-74'C 
1H-NMR (CDCyS: 

0.85 (3H. t, J=6.9Hz), 1.10-1.85 (12H. m), 1.94 (3H. s), 2.06 (6H. s), 2.28 (2H. t, J=:7.8Hz), 3.19 (2H. s). 4.26 
(4H. dd. J=11.2, 17.6Hz). 5.48 (1H. br.s), 7.03 (2H, d, J=8.3Hz). 7.20 (2H, d, J=8.3Hz) 
IR(KBr): 3295, 2924, 1739 cm'^ 
MS: 451 (M+) 



elemental analysis | calculated 


C 


63.83. 


H 


8.26, 


N 


3.10 


j found 


C 


64.00, 


H 


8.32. 


N 


3.12 



(2) 2-Acetamido-1 ,3-diacetoxy-2-(4-octylsulfinylbenzyl)-propane 

To a solution (15 ml) of the above-mentioned compound (0.73 g) in chloroform was added m-chloroperbenzolc 
acid (0.56 g) and the mixture was stirred for 40 minutes. Calcium hydroxide (0.23 g) was added to the reaction mixture 
and the mixture was stirred at room temperature for 1 hour. The insoluble matters were filtered off and the solvent was 
distilled away. The residue was purified by silica gel column chromatography (eluent; dichloromethane:methanol = 30: 
1 ) to give 0.66 g of the subject compound. 
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metting point = 70-72"C 
iH-NMR(CDCl3)6: 

0.85 (3H. t, J=7.3Hz), 1.10-1.80 (12H. m), 1.96 (3H, s), 2.07 (6H,s)i 2.76 (2H. m). 3.33 (2H. s), 4.09-4.16 (4H. 
m), 5.54 (1H, s), 7.29 (2H. d. J=8.3Hz), 7.54 (2H. d, J=8.3H2) 
5 IR(KBr): 3278. 3081. 2928, 1746. 1672. 1218 cm-i 
MS: 467 (M-^) 



■ 

elemental analysis I calculated 


C 


61,65. 


H 


7.97. 


N 


3.00 


1 found 

■ 


C 


61.36. 


H 


7.90. 


N 


2.93 



(3) 2-Amino-2-{4-octylsufflnylbenzyl)-1 ,3-propanediol 



An aqueous solution (3 m\) of lithium hydroxide (242 mg) was added to a solution (3 ml) of the above-mentioned 
compound (300 mg) in methanol and the mixture was stirred at 50**C for 5 hours. After concentration, the reaction 
mixture was extracted with ethyl acetate and washed with water. The mixture was dried over anhydrous magnesium 
sulfate and the solvent was distilled away. The residue was recrystalftzed from ethyl acetate-hexane to give 81 .5 mg 
of the subject compound, 
metting point = 80-82°C 
iH-NMR(CDCl3)5: 

0.85 (3H, t, J=6.8Hz), 1 .20-1 .80 (16H, m). 2.70-2.90 (4H, m), 3.44 (4H, dd. J=10.3, 17.1 Hz). 7.38 (2H, d. J=7.8Hz), 
7.55 (2H. d. J=7,8Hz) 
I R(KBr): 3339. 291 5, 2758. 1 033 cm-i 
MS:342(M+) 



• 

elemental analysis I calculated 


C 


63.31, 


H 


9.15, 


N 


4.10 


: found 

■ 


C 


62.62. 


H 


9.04. 


N 


3.91 



Example 245 : 2-Amino-2-(4-octylsulfonylbenzyl)-1 ,3-propanediol 

30 

(1 ) 2-Acetamido- 1 . 3-diacetoxy-2-(4-octylsulfonyibenzyl)-propane 

To a solution (10 ml) of 2-acetamldo-1,3-dlacetoxy-2-(4-octyisulflnylbenzyl)propane (330 mg) in chloroform was. 
added m-chloroperbenzoic acid (244 mg) under ice-cooling. The mixture was stirred for 2.5 hours and then at room 
35 temperature for 1 .5 hours. Calcium hydroxide (0. 1 g) was added to the reaction mixture and the mixture was stirred at 
room temperature for 45 minutes. The insoluble matters were filtered off and the filtrate was concentrated under reduced 
pressure. The residue was recrystallized from hexane-ethyl acetate to give 162 mg of the subject compound, 
melting point = 98-1 00**C 
iH-NMR(CDCl3)§: 

40 0.84 (3H, t, J=7.3Hz), 1.10-1.80 (12H. m), 1.96 (3H, s), 2.07 (6H, s), 3.06 (2H, m). 3.38 (2H. s). 4.25 (4H, dd, 

J:=11 7. 25.8Hz). 5.54 (IH, s), 7.34 (2H. d, J=8.2Hz), 7.81 (2H. d. J=8.2Hz) 
IR(KBr): 3317, 2921. 2853. 1749. 1654. 1313. 1141 cm-^ 
MS: 483 (M^) 



I 

elemental analysis j calculated 


C 


59.61. 


H 


7.71, 


N 


2.90 


i found 

• 
• 


c 


59.50. 


H 


7.60, 


N 


2.85 



(2) 2-Amino-2-(4-octylsulfonylben2yl)-1 ,3-propanediol 

An aquous solution (2.5 ml) of lithium hydroxide (109 mg) was added to a solution (2.5 ml) of the above-mentioned 
compound (140 mg) in methanol and the mixture was stirred at 50*C for 4 hours. The reaction mixture was extracted 
with ethyl acetate and the extract was washed with water. The mixture was dried over anhydrous magnesium sulfate 
and the solvent was distilled away. The residue was recrystallized from hexane-ethyl acetate to give 45 mg of the 
subject compound, 
melting point = 108-109"C 
^H-NMR (CDCI3) 5: 

0.84 (3H, t. J=7.3Hz), 1.10-1.86 (16H, m). 2.83 (2H. s). 3.06 (2H. m). 3.43 (2H, s). 3.44 t2H. s). 7.43 (2H. d. 
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10 



IS 



20 



25 



30 



35 



40 



J=7.8Hz), 7.82 (2H. d, J=7.8Hz) 
IR(KBr): 3343, 2915. 1299, 1147 cm-"" 
MS: 357 (M+) 



elemental analysis I calculated (0.1 HgO) C 60.17. H 8.75. N 3.90 

! found C 59.89. H 8.79. N 3.91 



Example 246 : 2-Amino-2-[2-(3'OctyIphenyl)ethyl]-1 ,3-propanediol and hydrochloride thereof 
(1) 1-(3-Bromophenyl)octanol 

A small amount of iodine was added to a solution (1 00 ml) of magnesium (9.8 g) in anhydrous tetrahydrof uran and 
the mixture was stirred at 50"C until the color of the iodine disappeared. A solution of heptyl bromide in anhydrous 
tetrahydrofuran (200 ml) was dropwise added thereto over 1 hour. The mixture was stirred at 65*C for 1 hour and a 
solution of m-bromobenzaldehyde in anhydrous tetrahydrofuran (200 ml) was dropwise added thereto under ice-cool- 
ing. The mixture was stirred at room temperature for 30 minutes. Under ice-cooling, a saturated aqueous ammonium 
chloride solution (7.3 ml) was added thereto and the mixture was stirred for 1 hour. The insoluble matters were filtered 
off and the filtrate was concentrated- The concentrate was dissolved in ethyl acetate and the mixture was washed with 
water. The mixture was dried over magnesium sulfate and the solvent was distilled away. The residue obtained was 
purified by silica gel column chromatography (eluent; hexane:ethyl acetate = 10:1) to give 50.9 g of the subject com- 
pound as an oily substance. 
1H-NMR (CDCyS: 

0.85 (3H. t. J=6.8Hz). 1 .20-1 .90 (1 3H. m). 4.61 (1 H. m), 7.1-7.3 (2H, m), 7.36 (1 H, dt. J=1 .5, 7.8Hz), 7.49 (1 H, m) 
IR(neat): 3346, 2922, 2853cm-i 
MS: 285 (M+) 



• 

elemental analysis { calculated 


C 


58.96. 


H 


7.42, 


N 


0.00 


j found 


C 


58.92, 


H 


7.36, 


N 


0.00 



(2) trans-1 -(3-Bromophenyl)-1 -octene 

Phosphorus pentaoxide (24.9 g) was added to a solution of the above-mentioned compound (10 g) in benzene 
(500 ml) and the mixture was refluxed under heating for 1.5 hours. The insoluble matters were filtered off, and the 
filtrate was washed with water and dried over anhydrous magnesium sulfate. The solvent was distilled away and the 
residue was purified by silica gel column chromatography (eluent; hexane:ethyl acetate = 20:1 ) to give 9 g of the subject 
compound as an oily substance. 
1H-NMR (CDCl3)6: 

0.88 (3H. t. J=6.9Hz). 1.20-1.50 (8H, m), 2.19 (2H. dt, J=6.3, 6.5Hz), 6.21 (1H. td, J=6.3, 16.1Hz), 6.28 (1H. d, 
J=16.1Hz). 7.13 (1H, t. J=7.9Hz), 7,21 (1H, m). 7.28 (1H, m). 7.47 (1H. m) 
IR(neat): 3439, 3063 cm-i 
MS: 267 (M+) 



(3) trans-1 -(3-Formylphenyl)-1-octene 

45 

A small amount of iodine was added to a solution of magnesium (1 .38 g) in anhydrous tetrahydrofuran (30 ml) and 
the mixture was stirred at 50'*C until the color of the iodine disappeared. A solution of the above-mentioned compound 
(13.8 g) in anhydrous tetrahydrofuran (40 ml) was dropwise added thereto over 30 minutes. The mixture was stirred 
at 55'*C for 1 hour and a solution of dimethylformamide (4 ml) in anhydrous tetrahydrofuran (30 ml) was dropwise 

so added thereto over 1 hour. The mixture was stirred at room temperature for 2 hours. Under ice-cooling, a saturated 
aqueous ammonium chloride solution was added thereto and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with water and dried over magnesium sulfate. The solvent was distilled away and the residue 
obtained was purified by silica gel column chromatography (eluent; hexaneiethyl acetate = 30:1) to give 7.12 g of the 
subject compound as an oily substance. 

ss ^H-NMR(CDCl3)6: 

0.86 (3H, t, J=6.8Hz), 1.20-1.60 (8H, m), 2.22 (2H, dt, J=6.8, 6.9Hz), 6.32 (1H, td, J=6.8. 15.7Hz), 6.41 (IH, d. 
J=1 5.7Hz), 7.43 (IH. t. J=7.8Hz). 7.57 (IH. m). 7.68 (IH, m). 7.83 (IH, s). 9.99 (IH, s) 
IR(neat): 2956, 2927, 2855, 1699 cm'^ 
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MS: 216 (M+) 



elemental analysis I calculated 

I found 



C 
C 



83.29. 
83.50. 



H 
H 



9.32 
9.29 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



(4) 3-(trans-1 -Octenyf)-p-methylsulfinyl-p-methylthiostyrene 

Methyl methyl sultinyl methyl sulfide (3 ml) and a solution (2.6 ml) of trimethylbenzyl ammonium hydroxide in 
methanol were added to a solution of the above-mentioned compound (6.17 g) in dioxane (30 ml) and the mixture was 
stirred at 80*C for 2 hours. The reaction mixture was concentrated, dissolved in ethyl acetate and washed with water 
The mixture was dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue obtained 
was purified by silica gel column chromatography (eluent; hexaneiethyl acetate = 4:1) to give 6.48 g of the subject 
compound as an oily substance. 
1H-NMR(CDCI3)5: 

0.87 (3H, t, J=6.8Hz). 1.20-1.55 (8H, m), 2.12 (2H. dt, J=6.8, 6.9H2), 2.30 <3H, s). 2.75 (3H. s). 6.25 (1H, td, 
J=6,8. 16.1H2). 6.37 {3H, t, J=16.1Hz), 7.30-7.40 (2H. m). 7.60 (1H, s), 7.72 (1H, m), 7.81 (1H, s) 
IR(neat): 2955. 2925. 1068 cnr^ 
IVIS: 322 (M+) 

(5) Ethyl 3-(trans-1 -octenyt)phenylacetate 

A solution of 26% hydrogen chloride in ethanol (48 ml) was added to a solution of the abovennentioned compound 
(6.48 g) in ethanol (40 ml) and the mixture was stirred at room temperature for 1 hour. The reaction mixture was 
concentrated and the residue was purified by silica gel column chromatography (eluent; hexane:ethyl acetate = 20:1) 
to give 5.11 g of the subject compound as an oily substance. 
iH-NMR (CDCyS: 

0.87 (3H. t. J=6.8H2). 1.18-1.50 (11H, m), 2.19 (2H, dt, J=6.8. 6.9Hz), 3.57 (2H. s). 4.13 (2H. q, J=:7.3H2), 6.22 
(1H. td, J=6.8, 16.1H2), 6.33 (1H. d, J=:16.1H2), 7.10-7.25 (4H, m) 
IR(neat): 2957. 2927, 2855. 1737 cm"i 
MS: 274 (M+) 

(6) 2-[3-(trans-1 -Octenyl)pheny Ijethanol 

Lithium aluminum hydride (1.22 g) was suspended in anhydrous tetrahydrofuran (150 ml) and thereto was added 
the above-mentioned compound (5.89 g) under ice-cooling. The mixture was stirred for 1 hour Under ice-cooling,, 
ethanol and water were added thereto and the insoluble matters were filtered off. The filtrate was dried over anhydrous 
sodium sulfate and the solvent was distilled away. The residue was purified by silica gel column chromatography 
(eluent; hexane: ethyl acetate = 5:1) to give 4.22 g of the subject compound as an oily substance. 
"'•H-NMR (CDCIa) 5: 

0.87 (3H, t, J=6.8H2), 1.10-1.50 (8H. m), 2.19 (2H, dt. J=6.8, 6.9H2). 2.83 (2H, t, J=6.3H2), 3.85 (2H, dt. J=6,2, 
6.3H2), 6.20 (1H. td, J=6.8. 16.1 H2), 6.34 (1H, d. J=16.1H2), 7.03 (1H. m), 7.18-7.27(3H. m) 
IR(neat): 3348. 2956, 2926. 2854 cm-i 
MS: 232 (M+) 

(7) 2-[3-(trans-1 Octenyl)phenyl]ethylmethanesulfonate 

Triethylamine (2.8 ml) was added to a solution (60 ml) of the above-mentioned compound (4.1 9 g) in dichlorometh- 
ane and the mixture was ice-cooled. Thereto was dropwise added methanesulfonyl chloride (14 ml) and the mixture 
was stirred at room temperature for 1.5 hours. The reaction mixture was poured into ice water and extracted with 
dichloromethane. The dichloromethane layer was washed with a saturated potassium hydrogencarbonate solution, a 
1% aqueous hydrochloric acid solution and saturated brine and dried over anhydrous magnesium sulfate. The solvent 
was distilled away and the residue was purified by silica gel column chromatography (eluent; hexane: ethyl acetate = 
5:1 ) to give 5.55 g of the subject compound as an oily substance, 
iH-NMR (CDCI3) 5: 

0.87 (3H. t, J=6.SHz), 1.20-1.50 (8H, m). 2.19 (2H. dt. J=6.8, 6.9Hz). 2.83 (3H. s). 3.02 (2H. t, J=6.8H2). 4.40 
(2H. t, J=6.8Hz), 6.22 (1H. td, J=6.8, 15.6H2), 6.33 (1H, d. J=15.6H2). 7.03 (1H. m), 7.18-7.24 <3H. m) 
IR(neat): 2956, 2927, 2855 cm-i 



T67 



EP 0 627 406 B1 



MS: 310 (M+) 



(8) 2-I3-(trans-1-Octenyl)pheny!]ethyl iodide 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



Sodium iodide (3.99 g) was added to a solution of the above-mentioned compound (5.51 g) in 2-butanone (60 ml) 
and the mixture was stirred at 45*»C for 3 hours. The reaction mixture was concentrated, poured into ice water and 
extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous magnesium sulfate. 
The solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; hexane:ethyl 
acetate = 1 00: 1 ) to give 4.75 g of the subject compound as an oily substance. 

">H-NMR(CDCl3)5: u . 

0.87 (3H. t. J=6.8H2), 1 .20-1 .50 (8H, m). 2.19 (2H. dt. J=6.8. 6.9H2), 3.14 (2H, t. J=7.4Hz). 3.34 (2H, t. J=7.4Hz), 
6.21 (1H. td, J=6.8, 18.1Hz). 6.34 (1H. d, J=18.1Hz). 7.00 (1H. m). 7.14-7.24 (3H, m) 
IR(neat): 2956, 2925, 2853 cm'^ 
MS: 342 (M+) 

(9) Diethyl 2-acetamido-2-I2-[3- (trans- 1 -octenyl)phenyl)-ethyl]malonate 

Sodium ethoxide (7.62 g) was added to a solution of diethyl acetamidomalonate (7.62 g) In ethanol (30 ml) and 
the mixture was stirred at eO'C for 45 minutes. Thereto was dropwise added a solution of the above-mentioned com- 
pound (4 g) in ethanol (20 ml) and the mixture was refluxed under heating for 5 hours. The reaction mixture was 
concentrated, poured into ice water and extracted with ethyl acetate. The extract was washed with saturated brine and 
dried over anhydrous magnesium sulfate. The solvent was distilled away and the residue was purified by silica gel 
column chromatography (eluent; hexane:ethyl acetate = 3:1) to give 2.46 g of the subject compound as an oily sub- 
stance. 

iH-NMR (CDCI3) 5 : ^ ^ ^. . v « 

0 87 (3H. t, J=6.9Hz). 1.22 (6H, t, J=6.8Hz), 1.22-1.50 (BH. m). 1.97 (3H, s). 2.17 (2H. dt. J=6.8. 6.9Hz). 2.43 
(2H. m), 2.67 (2H. m). 4,11-4.23 (4H. m), 6.18 (1H, td. J=6.8. 16.1Hz). 6.31 (1H, d. J=l6.1Hz). 6.74 (1H, s). 6.94 (1H. 
d, J=6.8Hz), 7.09-7.18 (3H, m) 
IR(neat): 3413, 2957. 2927, 1741, 1683cm-i 
MS:431(M+) 



elemental analysis : calculated (1/10 H^O) 



found 



c 


69.29. 


H 


8.65. 


N 


3.23 


c 


69.04, 


H 


8.75, 


N 


3.26 



(10) 2-Acetamido-1 .3-diacetoxy-2-[2-(3-(trans-1 -octenyl)-pheny l)ethyl]propane 

The above-mentioned compound (2.8 g) in anhydrous tetrahydrof uran (20 ml) was dropwise added to a solution 
of lithium aluminum hydride (0.74 g) in anhydrous tetrahydrofuran (40 ml) in a stream of nitrogen under ice-cooling 
and the mixture was stirred at room temperature for 2 hours. Under ice-cooling, ethanol and water were added to the 
reaction mixture and the insoluble matters were filtered off. The filtrate was dried over anhydrous magnesium sulfate 
and the solvent was distilled away to give a yellow, oily substance (2.34 g). This substance was dissolved In pyridine 
(60 ml) and thereto was added acetic anhydride (1 .6 ml) under ice-cooling. The mixture was stirred at room temperature 
for 2.5 hours. The reaction mixture was concentrated and the residue was dissolved in ethyl acetate. The mixture was 
washed with a saturated aqueous ammonium chloride and saturated brine and dried over anhydrous magnesium sul- 
fate. The solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; hexane: 
ethyl acetate = 4:1 ) to give 1 .8 g of the subject compound as white crystals, 
melting point = 84-86»C 

1H-NMR (CDCI3) S: , . . 

0 87 (3H. t, J=6.8Hz). 1.10-1.50 (8H. m). 1.94 (3H. s). 2.07 (6H. s). 2.15-2.21 (4H, m). 2.57 (2H, m). 4.33 (4H. 
s). 5.62 (1H, s), 6.19 (1H, dt. J=:6.8, 16.1Hz), 6.33 (1H. d. J=16.1Hz), 6.99 (1H, d. J=6.8Hz). 7.13-7.21 (3H, m) 
IR(KBr): 3311. 2961, 2926, 1738, 1652 cm""' 
MS: 431 (M+) 



elemental analysis { calculated 


C 


69.58, 


H 8.64, 


N 


3.25 


1 found 

* 


C 


69.85, 


H 8.74. 


N 


3.35 
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(11) 2~ Acetamido-1 ,3-diacetoxy-2-[2*(3-(octylphenyl)-ethyl]propane 

A suspension of 10% palladium carbon (150 mg) in methanol (10 ml) was added to a solution of the above-men- 
tioned compound (1 .41 g) in methanol (10 ml) and the mixture was stirred under hydrogen pressurization (10 atm) for 
s 2 hours. The inside of the reaction vessel was displaced with nitrogen and the insoluble matters were filtered off. The 
solvent was distilled away and the residue was purified by silica gel column chromatography (eluent; hexaneiethyl 
acetate = 2:1 ) to give 1 .05 g of the subject compound as white crystals, 
melting point = 86-87*C 
1 H-NMR (CDCy 5 : 

10 0.86 (3H, t. J=6.9Hz), 1.10-1.60 (12H. m). 1.93 (3H. s). 2.07 (6H. s), 2.18 (2H. m). 2.52 (2H. t. J=6.8Hz), 2.56 

(2H, t, J=6.eHz). 4.33 (4H. s), 5.61 (1H. s). 6.95-7.05 (3H, m), 7.17 (1H, t, J=7.8Hz) 
IR(KBr): 3313, 2960. 2925, 2854, 1738. 1651 cm"! 

(1 2) 2-Amino-2-[2-(3-octylphenyl)ethyl]-1 ,3-propanedlol 

16 

An aqueous solution (10 ml) of lithium hydroxide (1 g) was added to a solution of the above-mentioned compound 
(1.04 g) in methanol (10 ml) and the mixture was reftuxed under heating for 5 hours. The reaction mixture was con- 
centrated, exctracted with ethyl acetate and washed with saturated brine. The mixture was dried over anhydrous mag- 
nesium sulfate and the solvent was distilled away. The residue was purified by silica gel column chromatography 
20 (eluent; chloroform:methanol = 5:1) to give 0.46 g of the subject compound as white crystals, 
melting point = 89-92*C 
iH-NMR(CDCl3)5: 

0.85 (3H, t, J=6.4Hz), 1 .20-1 .35 (12H. m), 1 .55 (2H, m). 1 .83 (2H. m). 2.51 (2H. t. J=7.2Hz), 2.60 (2H, m), 2.98 
(2H. br.s). 3.68 (2H. t, J=11.2Hz). 3.71 (2H. t, J=11.2Hz). 6.97 (3H. m).7.12 (1H, t. J=7.3Hz) 
25 iR(KBr): 3396. 3257. 2925, 2854 cm-^ 

(13) 2-Amino-2-[2-(3-octylphenyI)ethyl]-1,3-propanediol hydrochloride 

The above-mentioned compound (0.45 g) was dissolved In ethanol (20 ml) and thereto was added a 26% solution 
30 (1 ml) of hydrochloric acid In ethanol. The solvent was distilled away and the precipitated crystals were recrystalltzed 
from ethyl acetate: methanol = 30:1 to give 0.33 g of the subject compound, melting point = 99-101*0 
^H-NMH (DMSO) 5: 

0.84 (3H. t. J=6.8Hz), 1 .20-1 .35 (1 2H, m), 1 .53 (2H, m). 1 .74 (2H. m), 2.40-2.60 (2H. m), 3.45 (4H, s). 5.33 (2H. 
br.s), 6.98-7.00 (3H. m), 7,18 (1H, t, J=7.3Hz). 7.70 (3H. br.s) 
35 IR(KBr): 3178, 2924. 2853 cm-"" 

Example 247 : 2-Amino-2-(4-decylpheny I)- 1,3-propanediol 

(1 ) 4-Bromomethyldecylbenzene 

40 

4-Decylphenylmethanol (3.91 g) was dissolved in toluene (40 ml) and thereto was added 48% hydrobromic acid 
(40 ml). The mixture was refluxed under heating at 90*0 for 6 hours. After cooling, the organic layer was separated 
and washed with saturated brine and a sodium hydrogencarbonate solution. The mixture was dried over anhydrous 
sodium sulfate and the solvent was distilled away to give 4.9 g of the oily subject compound. 
45 iH-NMR(CDCl3)5: 

0.86 (3H, t. J=6.6Hz). 1 .2-1 .3 (1 4H. m). 1 .5-1 .6 (2H. m). 257 (2H, t, J=7.6Hz). 4.47 (2H. s), 7. 1 3 (2H. d. J=8. 1 Hz). 
7.28 (2H. d. J=8.0Hz) 

(2) 4-Decylphenylnitromethane 

so 

Silver nitrite (4.15 g) and dry ether (20 ml) were placed in a flask and cooled with ice. Thereto was dropwise added 
a solution of 4-bromomethyldecylbenzene (5.5 g) in ether (10 ml) with stirring. After the dropwise addition, the mixture 
was stirred under ice-cooling for 4 hours and the insoluble matters were filtered off. The solvent in the filtrate was 
distilled away and the residue was crystallized from pentane to give 1.44 g of the subject compound as pale yellow 
55 crystals. 

melting point = 50*C 
iH-NMR(CDCl3)5: 

0.88 (3H, t. J=6Hz). 1.2-1.3 (14H. m). 1.5-1.6 (2H. m). 2.62 (2H. t, J=8Hz), 5.41 <2H, s). 7.24 (2H. d. J=8Hz), 
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7.28 (2H. d, J=8Hz) 

(3) 2-(4-Decylphenyl)-2-nltro-l ,3-propanediol 

4-Decylphenylnitromethane (555 mg) was dissolved in ethanol (5 ml) and thereto were added a 1 N aqueous sodium 
hydroxide solution (0.02 ml) and 37% formalin (0.45 ml). The mixture was heated at SC^C for 6 hours. The solvent was 
distilled away and the residue was extracted with ethyl acetate. The extract was washed with saturated brine and dried 
over anhydrous sodium sulfate. The solvent was distilled away and the residue was crystallized from hexane to give 
1 .75 g of the colorless, scale-like subject compound, 
melting point = 80-81*0 

'^'^ o5f(3S J=6Hz). 1.2-1.3 (14H. m). 1.5-1.6 (2H. m). 2.59 (2H. t. J=:8Hz). 2.77 (2H, m), 4.35 (2H. m). 4.60 (2H. 
m). 7.17 (2H. d. J=10Hz). 7.21 (2H. d, J=10Hz) 

(4) 2-Amino-2-(4-decylphenyl)-1 ,3-propanediol 

2-(4-Decylphenyl)-2-nitro-1 ,3-propanediol (1 70 mg) was dissolved in ethanol (30 ml) and the mixture was subjected 
to catalytic reduction in the presence of 5% palladium carbon (40 mg) under hydrogen pressure of 20 atm. After stlrnng 
the mixture for 8 hours, the insoluble matters were filtered off and the filtrate was concentrated. The residue was purified 
by preparative thin layer chromatography (silica gel) to give 8.9 mg of the subject compound, 
melting point = 136-137"C 

iH-Nf\^R (CDCU-CDoOD) 5 : ^ 

0.88 (3H. t. J=8Hz). 1.1-1 .4 (14H, m). 1.4-1 .8 (2H. m), 2.3-2.7 (6H, m), 3.5-4.2 (4H. m), 7.2 (2H, d, J=10Hz). 7.33 

(2H, d. J=10Hz) 

melting point of hydrochloride = 113-114»C (recrystallized from isopropyl alcohol) 
Example 248 : 2-Amino-2-(8-phenyloctyi)-1 ,3-propanediol 
Example 249 : 2-Amino-2-(9-phenylnonyl)-1 ,3-propanediol 
Example 250 : 2-Amino-2-(11-phenylundecyl)-1,3-propanedk>l 
Example 251 : 2-Amino-2-(12-phenyldodecyl)-1,3-propanediol 
Example 252 : 2-Amino-2-(14-phenyltetradecyl)-1,3-propanediol 
Example 253 : 2-Amino-2-(15-phenylpentadecyl)-1 ,3-propanediol 
Example 254 : 2-Amino-2-(16-phenylhexadecyl)-1 ,3-propanediol 
Example 255 : 2-Amino-2-[2-(4-tridecylphenyl)ethyl]-1 ,3-propanediol 
Example 256 : 2-Amino-2-I2-(4-tetradecylphenyl)ethyll-1,3-propanediol 
Example 257 : 2-Amino-2-[2-(4-hexyloxyphenyl)ethyl]-1,3-propanediol 
Example 258 : 2-Amino-2-[2-(4-decyloxyphenyl)ethyll-1 ,3-propanediol 
Example 259 : 2-Amino-2-[2-(4-dodecyloxyphenyl)ethyl]-1,3-propanediol 
Example 260 : 2-Amino-2-[2-(4-tridecyloxyphenyl)ethyl]-1,3-propanediol 
Example 261 : 2-Amino-2-[2-(4-(8-fluorooctyl)phenyl)ethyll-1,3-propanediol 
Example 262 : 2-Amino-2-[2-(4-(12-fluorododecyl)phenyl)ethyl]-1 ,3-propanedlol 
Example 263 : 2-Amino-2-[2-(4-(7-fluoroheptyloxy)phenyl)ethyl]-1,3-propanediol 
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Example 264 : 2-Amino-2-[2-(4-(11-fluoroundecy!oxy)phenyl)-ethyl]-1,3-propanedioi 
Example 265 : 2-Amino-2-[2-(4-phenylmethyloxyphenyl)ethyl]-1,3-propanediol 
Example 266 : 2-Amino-2-[2-(4T(2-phenylethyloxy)phenyl)ethyl]-1,3-propanediol 
Example 267 : 2>Amino-2-[2-(4-(3-phenylpropyloxy)phenyl)ethyl]-1,3-propanediol 
Example 268 : 2-Amino-2-[2-(4-(4-phenylbutyloxy)phenyl)ethyl]-1 .3-propanediol 
Example 269 : 2-Amino-2-[2-(4-(5-phenylpentyloxy)phenyI)ethyl]-l,3-propanediol 
Example 270 : 2-Amino-2-[2-(4-(7-phenylheptyIoxy)phenyl)ethyi]-1,3-propanediol 
Example 271 : 2-Amino-2-[2-(4-(8-phenyloctyloxy)phenyl)ethyl]-1,3-propanediol 
Example 272 : 2 Amino-2- [4-(6-(4-fluorophenyl)hexyloxy)phenyl)-ethyl]-1 ,3-propanedlol 
Example 273 : 2-Amino-2-[2-(4-(4-phenoxybutyloxy)phenyl)ethyl]-1,3-propanediol 
Example 274 : 2-Amino-2-[2-(4-(5-phenoxypentyloxy)phenyl)ethyl]-1 .3-propanediol 
Example 275 : 2-Amino-2-[2-(4-(6-phenoxyhexyloxy)phenyl)ethyl]-1 , 3-propanediol 
Example 276 : 2-Amlno-2-[2-(4-(7-phenoxyheptyloxy)phenyl)ethyll-1 , 3-propanediol 
Example 277 : 2-Amino-2-[2-(4-(4-phenoxybutyl)phenyl)ethyl]-1, 3-propanediol 
Example 278 : 2-Amino-2-[2-(4'(5-phenoxypentyl)phenyl)ethyl]-1 , 3-propanediol 
Example 279 : 2-Amino-2-[2-(4-(6-phenoxyhexyl)phenyl)ethyl]-1,3-propanediot 
Example 280 : 2-Amino-2-[2-(4-(7-phenoxyheptyl)phenyl)ethyl]-1 ,3-propanediol 
Example 281 : 2-Amino-2-[2-(4-octylcyclohexyl)ethyl]-1 ,3-propanediol 
Example 282 : 2-Amino-2-[2-(4-nonylcyclohexyl)ethyl]-1,3-propan6diol 
Example 283 : 2-Amino-2-[2-(4-dodecylcyclohexyl)ethyl]-1 ,3-propanediol 
Example 284 : 2-Amino-2-[2-(1-octyIpiperidin-4-yl)ethyl]-1 ,3-propanediol 
Example 285 : 2- Amino-2-[2-(1-dodecylpiperidin-4-yl)ethyl]-1, 3-propanediol 
Example 286 : 2-Amino-2-[2-(5-nonyl-2-thienyl)ethyl]-1 .3-propanediol 
Example 281 : 2-Amino-2-[2-(5-decyl-2-thienyl)ethyl]-1,3-propanedipr 
Example 288 : 2-Amino-2-[2-(5-dodecyl-2-thienyl)ethyl]-1, 3-propanediol 
Example 289 : 2-Amino-2-[13-(2-thienyl)tridecyl]-1,3-propanediot 
Example 290 : 2-Amino-2-[2-(5-octyl-2-pyridyl)ethyl]-1.3-propanediot 
Example 291 : 2-Amino-2-[2-(5-decyl-2-pyridyl)ethyl]-1. 3-propanediol 
Example 292 : 2- Amino-2-I13-(2-pyridyl)tridecy I]- 1, 3-propanediol 
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Example 293 : 2-Amino-2-[2-(2-octyl-5-pyridy!)ethyll-1 .3-propanediol 
Example 294 : 2-Amino-2-[2-(2-decyl-5-pyridyI)ethyI>1 ,3-propanediol 
Example 295 : 2-Amino-2-[1 3-(3-pyridyl)tridecyl]-l .3-propanediol 
Example 296 : 2-Amlno-2-(4-decylphenyl)-1 ,3-propanediol 
Example 297 : 2-Amino-2-(4-dodecylphenyl)-1 ,3-propanediol 
Example 298 : 2-Amino-2-(4-tetradecylphenyl)-1.3-propanedioI 
Example 299 : 2-Amino-2-{4-hexadecylphenyl)-1 ,3-propanediol 
IS Example 300 : 2-Amino-2-[1 -hydroxy-2-(4-octylphenyl)ethyl]-l ,3-propanediol 
Example 301 : 2-Amino-2-[2-(4-dodecylphenyl)-1 -hydroxy ethyl]-1 .3-propanediol 
Example 302 : 2-Amino-2-[2-(4-heptyloxyphenyl)-1-hydroxyethyl]-1 ,3-propanediol 
Example 303 : 2-Amino-2-[1 -hydroxy-2-(4-undecyloxyphenyl)ethyl]-1 ,3-propanediol 
Example 304 : 2-Amino-2-[2-(4-(8-fluorooctyl)phenyl)-1 -hydroxy-ethyl]-1 ,3-propanediol 
25 Example 305 : 2-Amino-2-[2-(4-(1 2-fluorododecyl)phenyl)-1 -hydroxyethylj-l ,3-propanediol 
Example 306 : 2- Amino-2-[2-(4-(7-fluoroheptyloxy)phenyl)-1-hydroxyethyl]-1, 3-propanediol 
Example 307 : 2-Amino-2-[1-hydroxy-2-(4-(11-fluoroundecyloxy)phenyl)ethyll-1, 3-propanediol 

30 

Example 308 : 2-Amino-2-[2-(4-octylphenyl)ethenyl]-1 .3-propanediol 
Example 309 : 2- Amino-2-[2-(4-decylphenyl)ethenyll-1 ,3-propanediol 
3S Example 310 : 2-Amino-2-[2-(4-dodecylphenyl)etheny!l-1 ,3-propanediol 
Example 311 : 2-Amino-2-[2-(4-tetradecylphenyl)ethenyl]-1 .3-propanediol 
Example 31 2 : 2- Amino-2-{4-octylphenoxymethyl)-1 ,3-propanediol 

40 

Example 313 : 2- Amino-2-(4-decylphenoxymelhyl)-1, 3-propanediol 
Example 314 : 2- Amino-2-(4-dodecylphenoxymethyl)-1, 3-propanediol 
45 Example 31 5 : 2- Amino-2-(4-tetradecy lphenoxymethyl)-1 .3-propanediol 

Example 316 : 2-Acetamido-2-[2-(4-decylphenyl)ethyl]-1 ,3-propanediol diacetale 
melting point = 101-104**C 

so 1H-NMR (CDCIo) 5 (ppm): ^ ^ 

0.88 (3H, t. J=6Hz). 1.26-1.29 (16H. m), 1.95 (3H. s). 2.09 (6H, s). 2.17-2.21 {2H, m). 2.54-2.60 (4H. m). 4.35 

(4H, s), 5.63 (1H, s). 7.09 (4H, s) 

IRv : 3310, 2919, 1735, 1654. 1231, 1058 cm"! 

ss Example 317 : 2-Amino-2-[2-(4-decylphenyl)ethyl]-1 .3-propanediol hydrochloride 
melting point = 111-115*C 



1 



H-NMR (CDCla) 6 (ppm): 
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0.88 (3H, t, J=6Hz). 1.26-1.29 (16H, s). 1.92-1.96 (2H, m). 2.56 (2H. t, J=8H2). 2.61-2.65 {2H, m), 3.71 (AH, q. 
J=12Hz). 7.11 (4H.S) 
IRv : 3373. 2923. 1603. 1518, 1070 cm-i 

5 Example 318 : 2-Acelamido-2-[2-(4-(4-methyIpentyloxy)phenyl)-ethyI]-1 ,3-propanedjol diacetate 

melting point = 83-87*0 
iH-NMR(CDCl3)5(ppm): 

0.91 {6H. d, J=6Hz). 1.57 (4H, s). 1.96 (3H. s), 2.09 (6H. s). 2.15-2.19 (2H. m). 2.51-2.58 (2H. m), 3.91 (2H, t, 
10 J=6Hz). 4.34 (4H. s).6.81 (2H. d. J=4Hz), 7.08 (2H, d, J=4Hz) 
IRv : 3310. 2954, 1735. 1649 cm-^ 



• 

elemental analysis j calculated 


C 


65.54, 


H 


8.37, 


N 


3.32 


• 

! found 

• 


c 


65.60. 


H 


8.40, 


N 


3.43 



Example 319 : 2-Amino-2-[2-(4-(4-methylpentyloxy)phenyl)ethyl]-1,3-propanediol 1/10 hydrate 

melting point = 125-1 28°C 
1 H-NMR (CDCIg) 5 (ppm): 

0.83 (6H, d. J=6Hz), 1 .25 (2H, t. J=6Hz), 1 .54-1 .58 (3H, m), 1 .66-1 .72 (2H, m). 2.47-2.51 (2H, m), 3.39-3.50 <4H. 
m). 3.81-3.85 {2H, m). 6.73 (2H, d, J=12H2), 7.02 (2H, d, J=12Hz) 
IRv: 3324, 2951, 1513. 1247. 1026 cm-i 

Example 320 : 2-Amino-2-[2-(4-nbnylphenyl)ethyl]-1 ,3-propanediol 1/3 hydrate hydrochloride 
melting point = 95-97'C 



■ 

elemental analysis | calculated 


C 


66.00. 


H 


10.15, 


N 


3.85 


j found 


C 


66.19. 


H 


10.24, 


N 


3.86 



Example 321 : 2-Acetamido-1 ,3-diacetoxy-2-[2-(4-nonylphenyl)-ethyl]propane 
melting point = 95-98° C 

35 

Example 322 : 2-Acetamido-2-[2-(4-undecylphenyl)ethyl]-1 ,3-propanedlol 

melting point = 90-91 **C 

40 Example 323 : 2-Amino-2-[2-(4-undecylphenyl)ethyq-1 ,3-propanedjol 

melting point = 105-1 07'C 
1 H-NMR (CDCI3) 5 (ppm): 

0.88 (3H. t. J=6.8Hz), 1.20-1.80 (24H. m), 2.56 (2H. t, J=7.8H2), 2.61 (2H, m), 3.51 (2H. d. J=10.8Hz), 3 61 (2H. 
45 d, J= 10.8Hz), 7.10 (4H, s) 

Example 324 : 2-Acetamido-4-(4-heptylphenyl)-2-hydroxymethyl-1 .4-butanediol 

melting point = 117-lie''C 

so 

Example 325 : 2-Acetamido-4-(4-octyIphenyl)-2-hydroxymethyl-1 ,4-butanediol 
melting point = 118-119*»C 
55 Example 326 : 2-Acetamido-2-[2-(4-heptylphenyl)ethyl]-1 ,3-propanediol 
melting point = 89-90° C 
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Example 327 : 2-Acetamido-2-1 .3-propanediyl-[2-(4-hepty!phenyl)-ethyl]ylidene diacetate 
melting point = 108-109'*C 

■ r 

5 Example 328 : 2-Amino-2-[2-(4-heptylphenyl)ethyl]-1 ,3-propanediol hydrochloride 
melting point = 134-135'C 

1H-NMR (DMSO only) 6 (ppm): ■ ^ ^ . ^ u \ 

0.83 (3H. t. J=6Hz). 1.17-2.33 (8H, m). 1.45-1.58 (2H. m), 1.69-1.79 (2H. m). 2.48-2.62 (4H. m). 3.34 (2H. br.s). 

10 3.48 (4H, s), 7.08 (4H, s), 7.47 {3H, br.s) 

•Rv (KBr)n,ax • 3369, 2926, 1515, 1467, 1059 cm'l 

Example 329 : 2-Acetamido-1.3-propanediyl-2-[2-(4-tetradecylphenyl)ethyl]yl-idene diacetate 

IS melting point = 1 25-1 26"C 

Example 330 : 2-Amino-2-[2-(4-tetradecylphenyl)ethyI]-1 ,3-propanediol hydrochloride 

melting point = 123-124'»C 
20 iH-NMR (DMSO-CDCIg) 6 (ppm): 

0 80 (3H, t. J=6H2). 1 .02-1 .24 (22H. m). 1 .45-1 .53 {2H. m), 1 .88 (2H, m. J=4Hz). 2.46 (2H, t, J=6Hz), 2.56-2.62 
(2H. m). 3.56 (2H. dd. J=12H2. 31 Hz), 3.57 (2H. dd, J=12Hz, 31 Hz), 4.90 (2H, br.s). 7.01 (4H. dd. J=7Hz. 12Hz), 7.99 
{3H, br.s) 

IRv(KBr)„3x • 3374. 3268, 2922. 1516, 1469, 1069 crrr^ 



2S 



40 



Example 331 : N-Methylamino-2-[2-(4-octylphenyl)ethyl]-1 ,3-propanediol 



iH-NMR(CDCl3)5(ppm): ..^ n 

0.80 (3H, t. J=7H2). 1.09-1.39 (10H, m). 1.45-1.56 {2H, m). 1.56-1.76 (2H. m), 2.41 (3H. s), 2.44-2.61 (4H, m). 

30 3.32 (3H, br.s), 3.47-3.81 (4H, m), 7.01 (4H, s) 
IRv (neat): 3386. 2927. 1467, 1058, 909 cm'^ 

Example 332 : 2-Amino-4-(4-heptylphenyl)-2-hydroxymethyl-1 ,4-butanediol hydrochloride 

3S melting point = 105-108*'C 

IH-NMR (DMSO) 8 (ppm): . . v « 

0 86 (3H. t, J=7Hz). 1.17-1.36 (8H. m). 1.46-1.63 (2H. m), 1 .76 (2H, dd, J=:7Hz, 18Hz). 2.54 (2H. t. J=7Hz). 3.34 
(3H, br.s). 3.58 (4H. dd, J=:11Hz. 35Hz). 4.83-4.92 (IH. m), 6.99 (3H, br.s), 7.18 (4H. dd. J=7Hz, 37Hz) 
IRv (KBr)„ax • 3388. 2928. 1610, 1511. 1063 cm-i 



Example 333 : 2-Amino-4-(4-octylphenyl)-2-hydroxymethyl-1.4-butanediol 1/4 hydrate 



■"H-NMR (CDCI3) 5 (ppm): . . . .o._. l. 

0.86 (3H. t, J=7Hz). 1.22-1.38 (10H. m). 1.54-1.68 (3H. m), 1.68-1.79 (IH. m). 2.59 (2H. t, J=7Hz), 3.40 (3H. br. 

4S s), 3.50 (4H, dd. J=8Hz. 38Hz). 3.63 (2H. br.s). 4.91 (IH, m), 7.20 (4H. dd, J=6Hz. 30Hz) 

IRv(neat): 3340, 3286, 2925. 1465, 1027 cm'i , 
The action and effect of the present invention are explained in detail by illustrating experimental examples in the 

following. 

For determining the immunosuppressive activity, various immune reactions using lymphocytes of mouse, rat or 
so human are usable. It may be determined with high sensitivity, for example, by an allogenic mixed lymphocyte reaction 

(allogenic MLR) of mouse, rat or human. 

The allogenic MLR is a blastogenesis of lymphocytes induced by a mixed culture of lymphocytes derived from two 
kinds of cells which are allogenic but have different major histocompatibility antigens, such as spleen cells, lymph node 
cells and peripheral blood lymphocytes. The allogenic MLR is a phenomenon induced by and reflects the difference 
55 in major histocompatibility antigens of the donors of the lymphocytes, and a blastogenesis phenomenon of the lym- 
phocytes is not developed by a mixed culture of the lymphocytes from monozygotic twins. Accordingly, allogenic MLR 
is widely used for the donor-recipient selection in organ transplantations. 

When allogenic MLR is desired, one way-MLR. wherein the lymphocytes of one of them are used as stimulator 
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cells upon X-ray irradiation or treatment with mitomycin C to inhibit proliferation and the blastogenesis of the other 
lymphocytes (responder cells) is determined, may be used. 

Further, the immunosuppressive activity may be determined as an activity to inhibit Induction of cytotoxic T cells 
having the major histocompatibility antigen restrictive property during allogenic MLR. 
s Also, the immunosuppressive activity may be determined, besides allogenic MLR, as an activity to inhibit the 

blastogenesis of the lymphocytes induced by the stimulation of of various mitogens such as concanavalin A, phytohe- 
maggulutinin and pokeweed mitogen or as an activity to inhibit the proliferation of the lymphocytes induced by a cytokine 
(e.g. interleukin 1, 2, 3, 4, 5 or 6) having an activity to reinforce the proliferation or promote the differentiation of the 
lymphocytes such as T cells or B cells, or manifestation of such function. In addition, it is possible to evaluate the 
10 immunosuppressive activity according to the inhibition of the production of these cytokines from T cells or macrophages. 

Alternatively, the activity may be evaluated as an activity to inhibit induction of allogenic cells-specific cytotoxic T 
cells induced in spleen cells of mouse previously immunized with, for example, allogenic cells by intraperitoneally, 
orally, intravenously, intradermally, subcutaneously or intramuscularly administering a compound to mice; as an activity 
to inhibit the production of an allogenic cells-specific antibody produced in the blood serum of mouse immunized with 
IS allogenic cells ; or as an activity to inhibit rejection on organ transplantation between allogenic mice, rats and dogs, 
graft>versus-host reaction, or delayed type allergy and adjuvant arthritis. 

Moreover, the immunosuppressive activity may be evaluated as an activity to inhibit, for example, production of 
an anti-DNA antiboty, production of a rheumatoid factor, nephritis, abnormal proliferation of lymphocytes or urinary 
protein; or a macrobbtic effect by the administration of the compound to MRL/lpr mouse, NZB/WF^ mouse, BXSB 
20 mouse and NOD mouse, which are model animals with autoimmune diseases. Experimental Example'1 (inhibition of 
allogenic mixed lymphocyte reaction in mouse) 

The mouse allogenic mixed lymphocyte reaction (hereinafter referred to as mouse allogenic MLR) is carried out 
by a mixed culture of spleen celts of BALB/c mouse as responder cells and spleen cells of C57BL/6 mouse treated 
with mitomycin C as stimulator cells at the same ratio. 
2S The reaction cells are prepared as follows. A spleen is removed from a 5-6 weeks old BALBAc nrK>use and a single 

cell suspension of spleen cells is obtained by the use of an RPM11640 medium (containing kanamycin sulfate 60 jig/ 
ml, penicillin G potassium 100 units/ml, N-2-hydroxyethyIpiperazine-N'-2-ethanesulfonate 10 mM, 0,1% sodium hydro- 
gencarbonate and L-glutamine 2 mM) supplemented with 5% heat-inactivated fetal calf serum (hereinafter referred to 
as PCS). After hemolysis treatment, the suspension is adjusted to a concentration of 10^ cells/ml by the pse of ah 
30 RPMh640 medium containing lO-^M 2-mercaptoethanol and 10% PCS and used as a reaction cell suspension. 

The stimulator cells are prepared as follows. A spleen is removed from a 5-6 weeks old C57BU5 mouse and a 
single cell suspension of spleen cell is obtained by the use of an RPMI1640 medium. After hemolysis treatment, the 
suspension is treated with 40 ^g/ml mitomycin C at 37°C for 60 minutes. After washing three times, the suspensk)n Is 
adjusted to a concentration of 10^ cells/ml by the use of an RPM11640 medium containing lO^M 2-mercaptoethanol 
35 and 10% PCS and used as a stimulator cell suspensran. 

The responder cell suspension (50 ^1) prepared by the method described above, the stimulator cell suspension 
(50 ^1) prepared by the method described above and a test sample (100 ix\) prepared by the use of an RPMI1640 
medium containing 1 0% PCS are placed in a 96 well flat-bottomed micro testplate and cultured at 37'*C under 5% COg- 
95% air for 4 days. 

40 The blastogenesis reaction of lymphocytes in mouse allogenic MLR is determined by a method using ^H-thymidtne 

uptake as an index. Namely, after the culture, ^H-thymidine 18.5 KBq/well is added and the cells are cultured for 4 
hours. The cells are collected by a cell harvester and the radioactivity incorporated into the cells is determined by a 
liquid scintillation counter and used as an index for the lymphocyte blastogenesis in mouse allogenic MLR. The inhibition 
of mouse allogenic MLR is calculated by the formula below and evaluated accordingly. 

4S Of the compounds of the present invention, the preferred show an IC50 value (a concentration to inhibit by 50%) 

of from 1 nM to 50 nM in a mouse albgenic mixed lymphocyte reaction. 
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Experimental Example 2 [Inhibition of proliferation of interleukin 2 (IL-2)-dependent mouse T cell line CTLL-2 induced 
by IL-2] 

An IL-2-dependent mouse T cell line CTLL-2 is prepared to a concentration of 2X105 cell/ml in an RPMI1640 
5 medium containing 10% FCS. A cell suspension thereof (50 recombinant human IL-2 (rh-IL-2) 40 U/ml (50 ^l) and 
a test sample (100 p\) prepared by the use of an RPM11640 medium containing 10% FCS are placed in a 96 well flat- 
bottomed micro testplate and cultured at 37»C under 5% C02-95% air for 68 hours. After the culture. 100 nl of the 
supernatant of each well is removed and a 5 mg/ml MTT [3-(4.5-dimethylthiazol-2-yl)-2,5.diphenyltetrazoliurri bromide] 
solution is added to each well by 20 ^il and the cells are incubated at 37»C for 4 hours. Then. 0,01 N hydrochloric acid 
10 solution (1 00 lit) containing 1 0% sodium dodecy I sulfate is added thereto and the cells are incubated at 37»C ovemight. 
The purple formazan crystals produced are dissolved and the absorbance at 570 nm is measured using a nrrcroplate 
absorbance photometer and used as an index of the proliferation of the IL-2-dependent CTLL-2 cells. The inhibition 
(%) of the lL-2 dependent proliferation is calculated by the following formula. 

Of the compounds of the present invention, the preferred show an IC50 value (a concentration to inhibit by 50 /c) 
IS of from 1 nM to 50 nM in the lL-2-dependent proliferation of mouse T cell line CTLL-2. 



^ f absorbance vhen n absorbance when^s ^ 
test sample and - rh-IL-2 is 
L rh-IL-2 are added J k not added J 
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Experimental Example 3 (take-prolonging effect on allogenic skin graft in rat) 

30 A full-thickness graft (1 .5X 1 .5 cm) of a 4 weeks-old male WKAH rat or LEW rat is grafted to a graft floor on the 

back of a 4 weeks-old male F344 rat by suture. The graft is covered with a sterile gauze and bound. The bandage is 
removed 5 days after the grafting and the skin graft is obsen/ed daily until it is rejected. The skin graft is considered 
to be rejected when 90% or more of the epithelium of the skin graft showed necrosis and tumed brown. The number 
of days from the grafting to rejection is taken as a graft taking days. A test compound is intraperitoneally, intravenously 

3S or orally administered once a day and 10 times from the grafting day to day 9. . , , 

When a test compound is not administered, an average taking days for grafting the skin of a WKAH rat to an F344 
rat was 6.6±0.5 and that for grafting the skin of an LEW rat to an F344 rat was 8.210.4. 

Of the compounds of the present invention, a preferred compound showed, when administered at 0.1-10 mg/kg. 
an average taking days of not less than 10 for grafting the skin of a WKAH rat to an F344 rat and not less than 20 for 

40 grafting the skin of an LEW rat to an F344 rat, thus showing a take-prolonging effect statistically significant as compared 
with the group without administration of the test compound- 
Experimental Example 4 (Inhibition of adjuvant arthritis in rat) 

45 Dead tuberclosis bacterium (R35H5v-1 strain, 0.5 mg) was suspended as an adjuvant in 1.0 ml of liquid paraffin 

and innoculated to the tail head of a 10 weekSK>W male LEW rat to cause adjuvant arthritis. After the innoculatton of 
the adjuvant, the rats are observed daily to determine the onset of arthritis, ratio of the onset cases and body weight 
changes. At day 21, swelling of the hind limbs and the weight of the organs are measured. A test compound is intra- 
venously or orally administered from the adjuvant innoculation day once a day and 22 times up to day 21 . 

so When the test compound was not administered, arthritis was found in all 7 rats innoculated with adjuvant at day 

9 6±0 5 along with swelling and destruction of the bone of the hind limbs. Along with the onset of the adjuvant arthritis, 
decrease in body weight, increase in the weights of kidney and adrenal and decrease in the thymus weight were found. 

Of the compounds of the present invention, a preferred compound delayed the onset of and decreased the ratio 
of the onset cases of the adjuvant arthritis to a statistically significant degree and significantly suppressed swelling and 

55 bone destruction of the hind limbs by the administration of 0.1-10 mg/kg thereof. In addition, decrease in body weight, 
increase in the weights of kidney and adrenal and decrease in the thymus weight, which accompany onset of adjuvant 

arthritis, were significantly reduced. 

As is evident from the various experiments inclusive of phamacological experiments as noted above, the com- 
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pounds of the present invention and salts thereof have superior immuriosuppressive action and are useful as pharma- 
ceuticals. Formulation Examples 

(1) Soft capsules (per capsule) 



10 



16 



Compound of the invention 
Polyethylene glycol 300 

Polysolbate 80 


30 mg 
300 mg 
20 mg 


Total 


350 mg 



Production method 

Polyethylene glycol 300 and Polysorbate 80 are added to a compound of the present invention and the mixture is 
packed in a soft capsule. 

(2) Injections (per 10 mi In one ampoule) 



20 



25 



so 



Compound of the invention 


0.3% 


Polyethylene glycol 300 


20 % 


Ethanol 


60% 


Injectable distilled water 


amount to make the total 10 ml 



Production method 

Ethanol and polyethylene glycol 300 are added to a compound of the present invention and injectable distilled 
water is added to reach the total amount. 

Injections containing 30 ml of the compound of the present invention in one ampoule (10 ml) are thus obtained. 
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Claims 

1. A 2-amino-1 ,3-propanediol compound of the formula 



40 



CHaOR^b 

I 

R^bR^bN — C — CHaOR^b 

I 

Ra 



(1-4) 



45 



SO 



65 



wherein 
Ra 



R2b. R3b. R^b and R^b 



is a straight* or branched chain alkyi having 12 to 22 carbon atoms 

which may have, in the chain, a bond or a hetero atom selected from a double 
bond, a triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R^)- (where R^ is hydrogen, 
alkyI, aralkyi, acyl or alkoxycarbonyl), and carbonyl. and 

which may have, as a substituent, alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, acyl, 
alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, 
alkylcarbamoyl. nitro, halogen, amino, hydroxyimino, hydroxy or cartx>xy; and 

are the same or different and each is hydrogen, an alkyI or an acyl; or a pharmaceuti- 
cally acceptable salt thereof, 
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provided that when one ot R^b and R^b is hydrogen and the other is hydrogen, a lower alkyi or acyl, R*b is hydrogen 
or Cvi8 acyl and R^b is hydrogen or C^.^g acyl, then Ra is not a straight- or branched chain alkyI, alkenyl or alkynyl 
group having 12 to 16 carbon atoms and being unsubstituted or substituted with hydroxy, acyloxy or alkylthic. 

f < 

2. The 2-amino-1 ,3-propanediol compound of claim 1 , having the formula 



CH2OH 
I 

R'cR'cN — C — CH2OH (1-5) 

I 

Rb 



wherein 

Rb is a straight- or branched chain alkyI having 1 3 to 20 carbon atoms, which may have, in the chain. 

an oxygen atom and which may have, as a substituent, nitro, halogen, amino, hydroxy or carboxy, 
and 

R2c and R^c are the same or different and each is a hydrogen or an alkyl, or a pharmaceutically acceptable 

salt thereof, 

provided that when one of R^c and R^c is hydrogen and the other is hydrogen or a lower alkyl. then Rb is not a 
straight- or branched chain alkyl having 1 3 to 1 6 carbon atoms and being unsubstituted or substituted with hydroxy. 

3. The 2-amino-1 ,3-propanediol compound ot Claim 1 or 2, having the formula 



HaN — 



CH2OH 
I 

C — CH2OH 

I 

Rc 



(I-B) 



wherein 

Rc Is a straight- or branched chain alkyl having 17 to 20 carbon atoms or a straight- or branched chain alkyl 
having 1 3 to 20 carbon atoms which is substituted by halogen, or a pharmaceutically acceptable salt thereof. 

4. The 2-amino-1 ,3-propanediol compound of any one of Clalnris 1 . 2 and 3, which is selected from: 

2-amino-2-heptadecyl-1,3-propanediol, 

2-amino-2-octadecyl-1 , 3-propanediol, 

2-amino-2-nonadecyl-1.3-propanediol, 

2-amino-2-icosyl-1 ,3-propanedk)l, 

2-amino-2-(1 2-fluorododecyl)-1 .3-propanediol and 

2-amino-2-(14-fluorotetradecyl)-1 ,3-propanediol, or a 



pharmaceutically acceptable salt thereof. 
5. A 2-amino-1 ,3-propanediol compound of the formula 
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wherein 

Re is a phenylalkyi wherein the alkyi moiety is a straight-or branched chain having 6 to 20 carbon atoms; a 
pheriylalkyl. wherein the alkyI moiety is a straight- or branched chain alkyi having 1 to 30 carbon atoms, said 
phenylalkyi being substituted by a straight- or branched chain C6-C20 alky! optionally substituted by halogen, 
a straight- or branched chain C6-C20 alkoxy optionally substituted by halogen, a straight- or branched chain 
C6-C20 alkenyloxy, phenylalkoxy, halophenylalkoxy, phenylalkoxyalkyi, phenoxyalkoxy or phenoxyalkyi; a 
cycloalkylalkyi wherein the alkyI moiety is a straight- or branched chain having 6 to 20 carbon atoms; a cy- 
cloalkylatkyi substituted by a straight- or branched chain alkyI having 6 to 20 carbon atoms; a heteroarylalkyl 
wherein the alky! moiety is a straight- or branched chain having 6 to 20 carbon atoms; a heteroarylalkyl sub- 
stituted by a straight- or branched chain alky I having 6 to 20 carbon atoms; a heterocyclic alkyI wherein the 
alkyI moiety is a straight- or branched chain having 6 to 20 carbon atoms; or a heterocyclic alkyI substituted 
by a straight- or branched chain alkyI having 6 to 20 carbon atoms; 

wherein the alkyI moiety may have, in the carbon chain, a bond or a hetero atom selected from a double bond, a 
triple bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R®)-(where is hydrogen, alkyI, aralkyi, acyl or alkoxycarbonyl). 
and carbonyt, and may have, as a substituent, alkoxy. alkenyloxy, alkynyloxy, aralkyloxy, acyl, alkylamino, alkylthio. 
acylamino, alkoxycarbonyl, alkoxycarbonylamino. acyloxy, alkylcarbamoyi, nitro, halogen, amino, hydroxy or-car- 
boxy; or a pharmaceutically acceptable salt thereof. 

The 2-amino-1,3-propanediol compound of Claim 5 , having the formula 



CH2OH 
I 

H2N — C — CH2OH (1-9) 
I 

Rf 

wherein 

PH is a phenylalkyi wherein the alkyI moiety is a straight-or branched chain having 6 to 20 carbon atoms which 
may have, in the carbon chain, one or two oxygen atoms; a phenylalkyi, wherein the alkyI moiety is a straight- 
or branched chain alkyI having 1 to 30 carbon atoms, said phenylalkyi being substituted by a straight- or 
branched chain C6-C20 alkyI optionally substituted by halogen, a straight- or branched chain C6-C20 alkoxy 
optionally substituted by halogen, a straight- or branched chain C6-C20 alkenyloxy, phenylalkoxy, halophe- 
nylalkoxy, phenylalkoxyalkyi. phenoxyalkoxy or phenoxyalkyi; a cycloalkylalkyi wherein the alkyI moiety is a 
straight- or branched chain having 6 to 20 carbon atoms which may have, in the carbon chain, one or two 
oxygen atoms; a cycloalkylalkyi substituted by a straight- or branched chain atkyi having 6 to 20 carbon atonns; 
a heteroarylalkyl wherein the alkyI moiety is a straight- or branched chain having 6 to 20 carbon atoms whk;h 
may have, in the carbon chain, one or two oxygen atoms; a heteroarylalkyl substituted by a straight- or 
branched chain alkyI having 6 to 20 carbon atoms; a heterocyclic alkyI wherein the alkyI moiety is a straight- 
or branched chain having 6 to 20 carbon atoms which may have, in the carbon chain, one or two oxygen 
atoms; or a heterocyclk: alkyI substituted by a straight-or branched chain alkyI having 6 to 20 carbon atoms; 

wherein the alkyI nrKsiety may have, in the carbon chain, a substituent selected from alkoxy, alkenybxy, alkynyloxy. 
aralkyloxy, acyl, alkylamino. alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyi, 
nitro, halogen, amino, hydroxy and carboxy; or a pharmaceutically acceptable salt thereof. 
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H2N — 



CH2OH 
I 

C — CH2OH 

I 

Re 
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7. The 2-amino-1 ,3-propanediol compound of claim 5 or 6, having tlie formula 



CH2OH 

H,H— C— CH2OH (I-IO) 
1 



wherein 



Rg is a phenylallcyl wherein the alkyi moiety is a straight-or branched chain having 6 to 20 carbon atoms which 
may have. In the carbon chain, one or two oxygen atoms; a phenylalkyi, wherein the allcyl moiety is a straight- 
or branched chain alkyI having 1 to 30 carbon atoms, said phenylalkyi being substituted by a straight- or 
branched chain C6-C14 alkyI optionally substituted by halogen, a straight- or branched chain C6-C14 alkoxy 
optionally substituted by halogen, a straight- or branched chain C6-C1 4 alkenyloxy. phenylalkoxy. halophe- 
nylalkoxy phenylalkoxyalkyi, phenoxyalkoxy or phenoxyalkyi; a cycloalkylalkyi wherein the alkyI moiety has 
6 to 20 carbon atoms; a cycloalkylalkyi substituted by a straight- or branched chain alkyI having 6 to 1 4 carbon 
atoms a heteroarylalkyi wherein the alkyI moiety has 6 to 20 carbon atoms; a heteroarylalkyi substituted by 
a straight- or branched chain alkyI having 6 to 1 4 carbon atoms; a heterocyclic alkyI wherein the alkyI moiety 
has 6 to 20 carbon atoms; or a heterocyclfc alkyI substKuted by a straight- or branched chain alkyI having 6 
to 14 carbon atoms; or a pharmaceutteally acceptable salt thereof. 

8. The 2-amino-1 .3-propanediol compound of Claim 7 , having the formula 



CH2OH 
I 

H2N — C — CH2OH 
I 

Rh 



(I-ll) 



wherein 



Rh is a phenylalkyi wherein the alkyI moiety has 6 to 20 carbon atoms, a phenylalkoxyalkyi wherein the alkyt 
moiety and alkoxy moiety have 6 to 20 carbon atoms in total, a phenoxyalkyi wherein the alkyI moiety has 6 
to 20 carbon atoms or a phenoxyalkoxyalkyi wherein the alkyl moiety and alkoxy moiety have 6 to 20 carbon 
atoms in total, or a pharmaceutically acceptable salt thereof. 



9. The 2-amino-l ,3-propanediol compound of Claim 8 . whteh is selected from: 

2-amino-2-(8-phenyloctyl)-1, 3-propanediol, 
2-amino-2-(9-phenylnonyl)-1 ,3-propanediol. 
2-amino-2-(10-phenyldecyl)-1 ,3-propanediol, 
2-amlno-2-(11 -phenyl undecy I)- 1 ,3-propanediol, 
2-amino-2-(1 2-phenyldodecyl)-1 ,3-propanediol. 
2-amino-2-(l 3-phenyltridecyl)-1 ,3-propanediol, 
2-amino-2-(1 4-phenyltetradecyl)-1 ,3-propanediol, 
2-amino-2-(1 5-phenylpentadecyl)-1 ,3-propanediol, 
2-amino-2-(16-phenylhexadecyl)-1, 3-propanediol, 
2-amino-2-[6-(8-phenyloctyloxy)hexy!]-1 .3-propanediol, 
2-amino-2-(8-phenylmethyloxyoctyl)-1, 3-propanediol, 
2-amino-2-(9-phenoxynonyl)-1, 3-propanediol. 

2-amino-2-(1 2-phenoxydodecyl)-1 ,3-propanediol and 
2-amino-2-[6-(2-phenoxyethyloxy)hexyl]-1.3-propanedk5l, or a 
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pharmaceutically acceptable salt thereof. 

10. The 2-amino-1 ,3-propanediol compound of Claim 7 , having the fomiuia 

CH2OH 
I 

HjN — C — CH2OH (1-12) 
I 

Ri 

wherein 

Ri is a phenylalkyi, wherein the alkyi moiety is a straight -or branched chain alley I having 1 to 30 carbon atoms, 
said phenylalkyi being substituted by a straight- or branched chain C6-C14 alkyI optionally substituted by 
halogen, a straight- or branched chain C6-C14 alkoxy optionally substituted by halogen or a straight- or 
branched chain C6-C14 alkenyloxy, 

wherein the alkyI moiety of phenylalkyi may be substituted by hydroxy, or a pharmaceutically acceptable salt there- 
of. • 

11. The 2-amino-1,3-propanediol compound of Claim 10 . having the formula 

CH2OH 
I 

HjN— C— CH2OH (1-13) 
I 

Rj 

wherein 



Rj is a phenylalkyi. wherein the alkyI moiety is a C2-C6 alkyI optionally substituted by hydroxy, said phenylalkyi 
being substituted by a straight- or branched chain C6-C14 alkyI optionally substituted by halogen, a straight- 
or branched chain C6-C1 4 alkoxy optionally substituted by halogen, or a straight- or branched chain C6-C14 
aikenyloxy. or a pharmaceutically acceptable salt thereof. 

12. The 2-amino-1,3-propanediol compound of Claim 10 or 11, which is selected from: 

2-amino-2- [2-(4-heptylphenyl)ethyl]-1,3-propanediol, 
2-amino-2-[2-(4-octylphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-nonylphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2- i2-(4-decylphenyl)ethyl)-1,3-propanedk)l, 
2-amino-2-[2-(4-undecylphenyl)ethyl]-1 .3-propanediol, 
2-amino-2-[2-(4-dodecylphenyl)ethyl]-1 ,3-propanednl, 
2-amino-2-[2-(4-tridecylphenyl)ethyl]-1, 3-propanediol, 
2-amino-2-(2-(4-tetradecylphenyl)ethyl]-1, 3-propanediol, 
2-amino-2-[2-(4-hexyloxyphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-heptyloxyphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2- [2-(4-octyloxyphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-nonyloxyphenyl)ethyl]-1,3-propanedk>l, 
2-amino-2-[2-(4-decyloxyphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-undecyloxyphenyt)ethyl]-1,3-propanedk>l, 
2-amino-2-[2-(4-dodecytoxyphenyl)ethyl]-1.3-propanedbl, 
2-amino-2-[2-(4-tridecyloxyphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-(8-fluorooctyl)phenyl)ethyl)-1, 3-propanediol, 
2-amino-2-[2-(4-(l 2-fluorododecyl)phenyl]-1 .3-propanedk)I, 
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2-amlno-2-[2-(4-(7-fluoroheptyIoxy)phenyl)ethyl]-1,3-propanedlol. 
2-amino-2-[2-(4-(1 1 -fluoroundecyloxy)phenyl)ethyl]-1 ,3-propanediol and 

2-amino-2-[2-(4-(7-octenyloxy)phenyl)ethyl]-1.3-propanediol, or a pharmaceutically acceptable salt thereof. 
13. The 2-amino-1 ,3-propanediol compound of claim 7, having the formula 



CH2OH 
I 

H2N — C — CH2OH (1-14) 
I 

Rk 



wherein 

Rk is a phenylalkyl. wherein the alkyi moiety is a straight-or branched chain alkyi having 1 to 30 carbon atoms, 
said phenylalkyl being substituted by phenylalkoxy, halophenylalkoxy, phenylalkoxyalkyl, phenoxyalkoxy or 
phenoxyalkyl, or a pharmaceutically acceptable salt thereof. 

14. The 2-amino-1 ,3-propanediol compound of Claim 1 3 . having the formula 

CH2OH 

H,N — C — CH2OH (1-15) 
I 

Rl 

wherein 

Rl is a phenylalkyl, wherein the alkyi moiety has 2 to 6 carbon atoms, said phenylalkyl being substituted by 
phenylalkoxy wherein the alkoxy moiety has 2 to 8 carbon atoms, halophenylalkoxy wherein the alkoxy moiety 
has 2 to 8 carbon atoms, phenylalkoxyalkyl wherein the alkoxy moiety and alkyi moiety have 2 to 8 carbon 
atoms in total, phenoxyalkoxy wherein the alkoxy moiety has 2 to 8 carbon atoms or phenoxyalkyl wherein 
the alkyi moiety has 2 to 8 carbon atonris, or 

a pharmaceutically acceptable salt thereof. 

15. The 2-amino-1,3-propanediol compound of Claim 13 or 14 , which is selected from: 

2-amino-2-[2-(4-phenylmethyloxyphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-(2-phenylethyloxy)phenyl)ethyl]-1,3-propanediol, 
2-amino-2-[2-(4-(3-phenylpropyloxy)phenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-{4-(4-phenylbutyloxy)phenyl)ethyl]-1 ,3-propanediol. 
2-amino-2-[2-(4-(5-phenylpentyloxy)phenyl)ethyll-1 ,3-propanediol, 
2-amino-2-[2-(4-(6-phenylhexyloxy)phenyl)ethyl]-1,3-propanedlol, 
2-amino-2-[2-{4-(7-phenylheptyloxy)phenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-(8-phenyloctyloxy)phenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[4-(6-(4-fluorophenyl)hexyloxy)phenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-(5-phenylpentyloxymethyl)phenyl)-ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-(4-phenoxybutyloxy)phenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-(5-phenoxypentyloxy)phenyl)ethyl]-1,3-propanedtol. 
2-amino-2-[2-(4-(6-phenoxyhexyloxy)phenyl)ethyl]-1 ,3-propanediol. 
2-amino-2-[2-(4*(7-phenoxyhepty!oxy)phenyl)ethyl]-1,3-propanedk5l, 
2-amino-2-[2-(4-(4-phenoxybutyI)phenyl)ethyl]-1,3-propanedk>l, 
2-amino-2-[2-(4-(5-phenoxypentyl)phenyl)ethyl]-1,3-propanediol, 
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2'amino-2-[2-(4-(6-phenoxyhexyl)phenyl)ethyq-1 ,3-propanedioi and 

2-amino-2-I2-{4-(7-phenoxyheptyl)phenyl)ethyl]-1 ,3-propanedioi, or a phanmaceutically acceptable salt there- 
of. - 



16. The 2-amino-1 ,3-propanediol compound of Claim 7, having the formula 



CH2OH 



H,N — C — CH,OH 



(1-16) 



Rm 



wherein 

Rm is an allcyl-substituted cycloalkylalkyi wherein the alkyi moiety has 6 to 20 carbon atoms in total, or a 
pharmaceutically acceptable salt thereof. 

17. The 2-amino-1 ,3-propanediol compound of Claim 16. which is selected from : 

2-amino-2-[3-(4-heptylcyclohexyl)propyl]-1,3-propanediol, 
2-amino*2-[4-(4-butylcyclohexyl)butyl]-1,3-propanediol, 
2-amino-2-(2-(4-octylcyclohexyl)ethyl]-1,3-propanediol, 
2-amino-2-[2-(4-nonylcyclohexyl)ethyl]-1 ,3-propanediol and 

2-amino-2'[2'(4-dodecylcyclohexyl)ethyl]-1 .3-propanediol, or a pharmaceutically acceptable salt thereof. 

18. The 2-amino-1 ,3-propanediol compound of Claim 7, having the formula 



wherein 

Rn is a 1 -alkyl-substituted piperidin-4-ylalkyl wherein the alkyl moiety has 6 to 20 carbon atoms in total, or a 
pharmaceutically acceptable salt thereof. 

19. The 2-amino-1,3-propanediol compound of claim 18, which is selected from: 2-amino-2-{2-(1-octylpiperidin-4-yl) 
ethyl]-1 ,3-propanediol and 2-arnino-2-[2-(1 -dodecylpiperidin-4-yt]ethyl]-1 ,3-propanediol, or a pharmaceutically ac- 
ceptable salt thereof. 

20. The 2-amino-1 ,3-propanediol compound of Claim 7 , having the formula 



CHjOH 



HjN — C — CH2OH 
I 

Rn 



(1-17) 



. CH2OH 



HjN — C — CHjOH 



(1-18) 



Ro 
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wherein 

Ro is a thienylalkyi wherein the alkyi moiety has 6 to 20 carbon atoms, an a Iky I -substituted thjenylalkyi wherein 
the alkyl moiety has 6 to 20 carbon atoms in total, a pyridylalkyi wherein the alkyI moiety has 6 to 20 carbon 
atoms or an alkyl-substituted pyridylalkyi wherein the alkyl moiety has 6 to 20 carbon atoms in total, or a 

pharmaceutically acceptable salt thereof. 

21. The 2-amino-1 .3-propanediol compound of Claim 20, which is selected from : 

2-amino-2-[2-(6-octyl-2-thienyl)ethyl]-1,3-propanediol. 
2-amino-2-[2-(5-nonyl-2-thienyl)ethyl]-1,3-propanedlol, 
2-amino-2-[2-(5-decyl-2-thienyl)ethyl]-1 .3-propanediol, 
2-amino-2-[2-(5-dodecyl-2-thienyl)ethyl)-1,3-propanedlol. 

2-amino-2-[1 3-(2-thienyl)tridecyl]-1 .3-propanedlol, 
2-amino-2-[2-(5-octyl-2-pyridyl)ethyl]-1,3-propanedk>l, . 
2-amino-2-[2-(5-decyl-2-pyridyl)ethyl]-1, 3-propanediol, 

2-amino-2-[1 3-(2-py ridyl)tridecyl]-1 ,3-propanedlol. 
2-amino-2-[2-(2-octyl-5-pyridyl)ethyl]-1. 3-propanediol, 

2-amino-2-[2-(2-decyl-5-py rldyl)ethyl]-1 .3-propanediol and ' , u *u f 

2-amino-2-[13-(3.pyridyl)tridecyl]-1 ,3-propanediol, or a pharmaceutically acceptable salt thereof. 

22. A 2-amino-1 ,3-propanediol compound of the formula 

CH2OH 
I 

H2N — C — CH2OH (1-19) 
I 

Rp 

R^lsTphenyl substituted by C6-C18 alkyl. a cycloalkyi substituted by C6-C18 alkyl. a heteroaryl substituted by 
C6-C18 alkyl, or a heterocycle substituted by C6-C18 alkyl, or a pharmaceutically acceptable salt thereof. 

23. The 2-amino-1 .3-propanediol compound of claim 22. having the formula 

CH2OH 

H2N — C — CH2OH (1-20) 

1 

Rq 

wherein 

Rq is a phenyl substituted by C6-C1 8 alkyl. or a pharmaceutically acceptable salt thereof. 

24. The 2-amino-1 .3-propanediol compound of Claim 22 or 23, which is selected from : 

2-amino-2-{4-decylphenyl)-1 ,3-propanediol. 
2-amino-2-(4-dodecylphenyl)-1 .3-propanediol, 
2-amino-2-(4-tetradecylphenyl)-1 ,3-propanediol and 

2-amino-2-(4-hexadecylphenyl)-1 .3-propanediol, or a pharmaceutically acceptable salt thereof. 

25. A 2-amino-1 ,3-propanediol compound of the formula 
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CHiOR'a 



R»aR=»aN — C — CH20R*a 



(1-21) 



CH(OH)R» 



wherein 



is an optionally substituted straight- or branched carbon chain 

which may have, in the chain, a bond, a hetero atom or a group selected from a double bond, a triple 
bond, oxygen, sulfur, sulfinyl, sulfonyl, -N(R^)- (where is hydrogen, alkyi, aralkyi, acyl or alkoxycarb- 
onyl), carbonyl, optionally substituted arylene, optionally substituted cycloalkylene, optionally substituted 
heteroarylene and an alicycle thereof, 

which may be substituted, at the chain end (co-position) thereof, by a double bond, a triple bond, optionally 
substituted aryl, optionally substituted cycloalkyl, optionally substituted heteroaryl or an alicycle thereof; 
and 

which may have a substituent selected from alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, 'alkylenedioxy, 
acyl, alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyi, 
haloalkyi, haloalkoxy, nitro. halogen, amino, hydroxyimino, hydroxy, carboxy. optionally substituted aryl, 
optionally substituted aryloxy, optionally substituted cycloalkyl, optionally substituted heteroaryl and an 
alicycle thereof ; 

an optionally substituted aryl; an optionally substituted cycloalkyl; an optionally substituted heteroaryl or an 
alicycle thereof ; 

wherein the aforementioned optionally substituted arylene, optionally substituted cycloalkylene, optionally substi- 
tuted heteroarylene, an alicycle thereof, optionally substituted aryl, optionally substituted aryloxy. optionally sub- 
stituted cycloalkyl, optionally substituted heteroaryl and an alicycle thereof may have a substituent selected from 
alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino, all^lthio, acylamino, alkoxycarbonyl, 
alkoxycarbonylamino, acyloxy, alkylcarbamoyi, haloalkyi, haloalkoxy, nitro, halogen, amino, hydroxy and carboxy; 
and 

R^a, R^a, R^a and R^a are the same or different and each is a hydrogen, an alky I, an acyl or an alkoxycarbonyl; 
or a pharmaceutically acceptable salt thereof, provided that 

(a) when one of R^a and R% is hydrogen and the other is hydrogen, a tower alkyI or acyl. R^a is hydrogen or 
^1-18 ^^yl '® hydrogen or C^.^g acyl, then R^ is not a straight- or branched chain alkyI, alkenyl or 
alkynyl group having up to 1 5 carbon atoms and being unsubstituted or substituted with hydroxy, acyloxy or 

alkylthio, 

(b) when one of R^a and R% is hydrogen and the other is hydrogen, a lower alkyI or acyl, R*a is hydrogen or 
^1-18 Qcyl and R^a is hydrogen or acyl, then R^ is not a straight-or branched chain alkyI, alkenyl or alkynyt 
group having up to 20 carbon atoms, with or without a heteroatom in the alkyI, alkenyl or alkynyl chain. 

26. The 2-amino-1 ,3-propanediol compound of claim 25, having the formula 



CH2OH 



HjN — C — CHjOH 



(1-22) 



CH(OH)Rr 



wherein 
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Rr is a straight- or branched chain alkyi having 1 to 30 carbon atoms and being optionally substituted by hydroxy 
andSr hSoxUino which may hale, in the chain, a double bond or carbonyl. or a pharmaceut«ally accept- 

able salt thereof, 
provided that Rr is not 

- a straight- or branched chain alkyI or alkenyl having up to 1 5 carbon atoms and being unsubstituted or 

substituted with hydroxy, or 
. a straight or branched chain alkyI or alkenyl having up to 20 carbon atoms. 

27. The 2-amino-1 .3-propanediol compound of Claim 25 or 26, whfch is selected from: 

2-amino-2-(1 ,2. 1 2-trihydroxy-4-octadecenyl)-1 ,3-propanediol. 
2-amino-2-(1 ,2-dihydroxy-4-octadecenyl)-1 .3-propanediol, 
2-amino-2-(1 ,2-dihydroxyoctadecyl)-1 .S-propanedtol. 
2-amino-2-(1 .1 2-dihydroxy-4-octadecenyl)-l ,3-propanedlol. 
2-amino-2-(1 ,2. 12-trihydroxyoctadecyl)-1 .3-propanediol and 

2-amino-2-ai 2-dihydroxyoctadecyI)-1 .3-propanediol, or a phamriaceuticalV acceptable salt thereof. 

28. The 2-amino-1 ,3-propanediol compound of claim 25, having the formula 

CHjOH 

H,N-C-CH20H (1-23) 
1 

CH(OH)Rs 



wherein 

R8 16 a phenylalkyi substituted by a straight- or branched chain C6-C14 alkyI optionally substituted by ^lalogen 
a s^.^i?h7or branched chain C6-C1 4 llkoxy optionally substituted by halogen or a straight- or branched chain 
C6-C14 alkenyloxy, or a pharmaceutlcally acceptable salt thereof. 

29. The 2-amino-1 .3-propanediol compound of claim 28, which is selected from: 

2-amino-2-[1 >hydroxy-2-(4-octylphenyl)ethyl]-1 ,3-propanediol, 
2-amino-2-I2-(4-dodecylphenyl)-1 -hydroxyethyl]-1 ,3-propanediol, 
2-amino-2-I2-{4-heptyloxyphenyl)-1 -hydroxy ethy I]- 1 ,3-propanediol, 
2-amino-2-t1 -hydroxy-2-(4-undecyloxyphenyl)ethyl]-1 .3-propanedio!, 
2-amino-2-[2-{4-(8-fluorooctyl)phenyl)-1-hydroxyethyl]-1.3-propanediol, 

2-amino-2-[2-(4-{1 2-fluorododecyl)phenyl)-1 -hydroxyethyl]-1 .3-propanediol, 
2-amino-2-[2-(4-(7-fluoroheptyloxy)phenyl)-1-hydroxyethyl]-1,3-propanedioland 

2-am!no-t[thyd^ 
able salt thereof. 

30. A 2-amino-1 ,3-propanediol compound of the formula 

CH20R*a 

R»aR='aN — C — CHiOR'a (1-24) 

I 

CH=CHRt 



wherein 



186 



EP 0 627 406 B1 



Rt is an optionally substituted straight- or branched carbon chain 

which may have, in the chain, a bond, a hetero atom or a group selected from a double bond, a triple 
bond, oxygen, sulfur, sulfinyl. sulfonyl, -N(R5)- (where R® is hydrogen, alkyi, aralkyi, acyl or alkoxycarb- 
onyl), carbonyl, optionally substituted arylene, otpionally substituted cycloalkylene, optionally substituted 
heteroarylene and an alicycle thereof, and 

which may have a substituent selected from alkoxy, alkenyloxy, alkynyloxy. aralkyloxy, alkylenedioxy, 
acyl, alkylamino. alkylthio. acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyi, 
haloalkyl. haloalkoxy, nitro, halogen, amino, hydroxy, carboxy, optionally substituted aryl, optk^nally sub- 
stituted aryloxy, optionally substituted cycloalkyi, optionally substituted heteroaryl and an alicycle thereof; 

an optionally substituted aryl; an optionally substituted cycloalkyi; an optionally substituted heteroaryl or an 
alicycle thereof; 

wherein the aforementioned optionally substituted arylene, optionally substituted cycloalkylene. optionally 
substituted heteroarylene, an alicycle thereof, optionally substituted aryl, optionally substituted aryloxy, op- 
tionally substituted cycloalkyi, optionally substituted heteroaryl and an alicycle thereof may have a substituent 
selected from alkoxy. alkenyloxy, alkynyloxy, aralkyloxy, alkylenedioxy, acyl, alkylamino. alkylthio. acylamino. 
alkoxycarbonyl. alkoxycarbonylamino. acyloxy, alkylcarbamoyi, haloalkyl, haloalkoxy. nitro, halogen, amino, 
hydroxy and carboxy; and 

R%, R%, R'^a and R^a are the same or different and each is a hydrogen, an alkyI, an acyl or an alkoxy- 
carbonyl; 

or a pharmaceuticalty acceptable salt thereof, 

provided that when one of R^a and R% is hydrogen and the other is hydrogen, a lower alkyI or acyl, R^a is hydrogen 
or C■^.^^Q acyl and R^a is hydrogen or C^.^g acyl, then Rt is not a straight- or branched chain alkyI, alkenyl oralkynyl 
group having up to 14 carbon atoms and being unsubstituted or substituted with hydroxy, acyloxy or alkylthio. 

31. The 2-amino-l ,3-propanediol compound of claim 30, having the formula 



CH2OH 
I 

HjN — C — CHaOH (1-25) 
I 

CH=CHRu 



wherein 



Ru is a phenyl substituted by alky I having 4 to 16 carbon atoms, or a pharmaceutically acceptable salt thereof. 

32. The 2-amino-1,3-propanediol compound of claim 30 or 31, which is selected from: 

2-amino-2-[2-(4-octylphenyl)ethenyl]-1 ,3-propanediol, 
2-amino-2- [2-(4-decylphenyl)ethenyl]-1 ,3-propanediol, 
2-amino-2-[2-(4-dodecylphenyl)ethenyl]-1.3-propanedk)l and 

2-amino-2- [2-(4-tetradecylphenyl)ethenyl]-1,3 propanediol. or a pharmaceutrcally acceptable salt thereof. 

33. A 2-amino-1 ,3-propanediol compound of the formula 
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CHjOR'a 

R'aR'aN — C — CH^OR^a (1-26) 

(CHj)tfX(CH2)BRv 



wherein 



Rv is an optionally substituted aryl, an optionally substituted cycloalkyi, an optionally 

substituted heteroaryl or an alicycle thereof; 
R2a, R^a. R^a and R^a are the same or different and each is a hydrogen, an alkyi, an acyl or an alkoxycar- 

bonyl; 

X is an oxygen, a sulfur, a suifinyl, a sulfonyl, -N(R6)-where R^ is hydrogen, alkyl. ar- 

alkyl. acyl or alkoxycarbonyl; and 
a and p are 0 or an integer of 1 -20 provided that a + p = 5-20, 

wherein the optionally substituted aryl, optionally substituted cycloalkyi. optionally substituted heteroaryl and an 
alicycle thereof may have a substituent selected from the group consisting of alkyl. alkoxy, alkenyloxy, alkynyloxy. 
aralkyloxy alkylenedioxy, acyl, alkylamino. alkytthio, acylamino. alkoxycarbonyl. alkoxycarbonylamino, acyloxy, 
alkylcarbamoyl. haloalkyl. haloalkoxy, nitro. halogen, amino, hydroxy and carboxy; or a pharmaceutically accept- 
able salt thereof. 

34. The 2-amino-1 ,3-propanediol compound of Claim 33. having the formula 



CH2OH 

H^N -C — CH2OH (1-27) 
I 

CH2ORW 



wherein 

Rw is a phenyl substituted by C4-C16 alkyl, or a pharmaceutically acceptable salt thereof. 

35. The 2-amino-1 .3-propanediol compound of claim 33 or 34. whteh is selected from: 

2-amino-2-(4-octylphenoxymethyl)-1,3-propanedroI, 
2-amino-2-(4-decylphenoxymethyl)-1 ,3-propanediol, 
2-amino-2-(4-dodecylphenoxymethyl)-1,3-propanedioI and 

2-amino-2-(4-tetradecylphenoxymethyl)-l .3-propanediol. or a pharmaceutically acceptable salt thereof. 

36. A 2-amino-1 ,3-propanediol compound of the formula 

CHjOR^b 

R^bR'bN — C — CHjOR^b (1-3) 

1 

CHaR'b 

wherein 
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R^b is a substituted straight- or branched chain alkyi having 1 to 30 carbon atoms, a substituted straight-or 
branched chain alkenyl having 2 to 30 carbon atoms or a substituted straight- or branched chain alkynyl having 
2 to 30 carbon atoms, and 

R2b, R^b, R^b and R^b are the same or different and each is a hydrogen, an alkyI or an acyl; 

wherein the substituted straight- or branched chain alky! having 1 to 30 carbon atoms, the substituted straight- 
or branched chain alkenyl having 2 to 30 carbon atoms and the substituted straight- or branched chain alkynyl 
having 2 to 30 carbon atoms have a substituent selected from aikoxy. alkenyloxy, alkynyloxy, aralkyloxy, acyl, 
alkylamino, alkylthio, acylamino, alkoxycarbonyl. alkoxycarbonylamino, acyloxy, alkylcarbamoyl, nitro. halogen, 
amino, hydroxy, carboxy, optionally substituted phenyl and optionally substituted cycbalkyi; and the aforemen- 
tioned optionally substituted phenyl and optionally substituted cycloalkyi may have 1 to 3 substituents selected 
fromalkyi, alkenyl, alkynyl. aikoxy, alkenyloxy, alkynyloxy, aralkyloxy, acyl, alkylamino, alkylthio. acylamino, alkox- 
ycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, haloalkyi, nitro, halogen, amino, hydroxy and carboxy; 
or a pharmaceutically acceptable salt thereof, 
provided that 

• 

(a) when one of R^b and R^b is hydrogen and the other is hydrogen, a lower alkyI or acyl. R^b is hydrogen or 

acyl and R^b is hydrogen or C^.^g acyl, then R^b is not 

• - a straight- or branched chain alkyI, alkenyl or alkynyl group having up to 15 carbon atoms and being 
substituted with hydroxy, acyloxy or alkylthio, or 
an aralkyi group, and 

(b) when R^b, R^b, R^b and R^b are all hydrogen, then R^b is not CHgOH. 

37. A 2-amino-1 ,3-propanediol compound selected from 

2-amino-2-[2-(3-fluoro-4-octylphenyl)ethyl]-1 ,3-propanediol, 

2-acetamido-1,3-diacetoxy-2-I2-(3-fluoro-4-octylphenyl)ethyl]-propane. 

2-amino-2-[2-(2-ethyl-4-octylphenyl)ethyl]-1,3-propanedral, 

2-acetamtdo-1 , 3-diacetoxy-2-[2-(2-ethyl-4-octylpheny l)ethyl]-propane. 

2-amino-2-[2-(3-methyl-4-octylphenyl)ethyl]-1 ,3-propanediol, 

2-acetamido-1,3-diacetoxy-2-[2-(3-methyl-4-octylphenyl)ethyl]-propane, 

2-amino-2-[2-(4-heptyloxy-3-methoxyphenyl)ethyj]-1,3-propanediol, 

2-acetamido-1,3-diacetoxy-2-[2-(4-heptyloxy-3-methoxyphenyl)-ethyl]propane, 

2-amino-2-[2-(4-heptyloxy-3-methylphenyl)ethyl]-1.3-propanediol, 

2-acetamido-1,3-diacetoxy-2-l2-(4-heptyloxy-3-methylphenyl)-ethyl]propane, 

2-amino-2-tridecyl-1 ,3-propanediol, 

2-amino-2-tetradecyl-1 ,3-propanedlol, 

2-amino-2-pentadecyl-1 , 3-propanediol, 

2-amino-2-hexadecyl-1 .3-propanediol; and 

2-amino-2-(1 ,2,4-trihydroxybutyl)-1 ,3-propanediol, or a hydrate thereof, or a pharmaceutically acceptable salt 
thereof. 

38. The 2-amino-1, 3-propanediol compound of claim 12. wherein the pharmaceutically acceptable salt is selected 
from a hydrochloride, hydrobromide, sulfate, acetate, fumarate, maleate, benzoate, citrate, malate, methane-eul- 
fonate and benzenesulfonate. 

39. Use of a 2-amino-1 ,3-propanediol compound or a pharmaceutically acceptable salt thereof of any one of Claims 
1 to 38 for preparing a medicament for immunosuppression. 

40. Use of a 2-amino-1 .3-propanediol compound of the formula 
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CH,OR*b 

R^bR^bN — C — CHjOR^b : (1-3) 

1 

CHiR'b 



wherein 



Rib is a substituted straight- or branched chain alky! having 1 to 30 carbon atoms, a substKuted straight-or 
branched chain alkeny I having 2 to 30 carbon atoms or a substituted straight- or branched chain alkyny I having 
2 to 30 cafbcn atoms, and 

R2b. R3b. R*b and R^b are the same or drtterent and each is a hydrogen, an alkyi or an acyi, 

wherein the substituted straight- or branched chain alky! having 1 to 30 caibon atoms, the substituted straight- or 
branched chain alkenyl having 2 to 30 carbon atoms and the substituted straight- or branched chain alkyny having 
2 to 30 carbon atoms have a substituent selected from alkoxy, alkenyloxy, alkynyloxy. aralkyloxy. acyl. alkylamino. 
alkylthio. acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl. nitio. hakjgen, arnino hy- 
droxy caiboxy. optionally substituted phenyl and optionally substituted cycloalkyi; and the a oreirientioned option- 
ally substHuted phenyl and optionally substituted cycloalkyi may have 1 to 3 substituents selected from alkyl. alke- 
nyl alkynyl, alkoxy. alkenyloxy, alkynyloxy. aralkyloxy. acyl. alkylamino. alkylthfo, acylamino. alkoxycarbonyl, alkox- 
ycarbonylamino. acyloxy. alkylcarbamoyl. haloalkyi, nitro. halogen, amino, hydroxy and carboxy; or a pharmaceu- 
tically acceptable salt thereof, for preparing a medicament for immunosuppression. 

41. Use of a 2-amino-1 .3-propanediol compound of the formula 



CHjOR«b 
I 

R^bR^ibN — C — CHaOR^b (1-4) 

I 

Ra 

wherein 

Ra is a straight- or branched chain alkyl having 1 2 to 22 carbon atoms 

- which may have, in the chain, a bond or a hetero atom selected from a double 
bond, a triple bond, oxygen, sulfur, sufflnyl. sulfonyl, -N(R6)- (where R6 is hydro- 
gen, alkyl, aralkyi, acyl or alkoxycarbonyl), and carbonyl, and 

- which may have, as a substituent, alkoxy. alkenyloxy, alkynytoxy. aialkytaxy. acyl. 
alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acylmcy, 
alkylcarbamoyl, nitro, halogen, amino, hydroxyimino, hydroxy or carbracy; and 

R2b R3b R*b and R^b are the same or different and each is hydrogen, an alkyl or an acyl; or a pharmaceu- 

tically acceptable salt thereof, for preparing a medlcamnet for immunosuppression. 

42. Use of a 2-amino-1 , 3-propanediol compound or a phamiaceutically acceptable salt thereof as defined in claims 1 
to 38. 40 and 41 for preparing a medicament for suppressing rejectton. 

43. Use of a 2-amino-1 .3-propanediol compound or a pharmaceutically acceptable salt thereof as defined in claims 1 
to 38. 40 and 41 for preparing a medicament for autoimmune diseases. 

44 Use of a 2-amino-1 ,3-propanediol compound or a pharmaceutically acceptable salt thereof as defined in claims 1 
to 38, 40 and 41 for preparing a medicament for the preventton or treatment of rheumatoid arthritis. 
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45. Use of a 2-amino-1 ,3-propanecliol compound or a pharmaceuticatly acceptable salt thereof as defined In claims 1 
to 38, 40 and 41 for preparing a medicament for the prevention or treatment of psoriasis or atopic dermatitis. 

46. Use of a 2-amino-1 ,3-propanedlol compound or a pharmaceutically acceptable salt thereof as defined in claims 1 
to 38, 40 and 41 for preparing a medicament for the prevention or treatment of bronchial asthma or pollinosis. 

47. Use of a 2-amino-1 ,3-propanediol compound or a pharmaceutically acceptable salt thereof as defined in claims 1 
to 38. 40 and 41 for preparing a medicament for the prevention or treatment of Behcet's disease: 

48. 2-Amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride. 

49. A pharmaceutical composition which comprises (a) 2-amino-2-(2-{4-octylphenyl)ethyl)-1 ,3-propanediol hydrochio- 
ride and (b) a carrier, excipient or diluent. 

50. Use of 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride for preparing a medicament for immuno- 
suppression. 

51. Use of 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride for preparing a medicament for suppress- 
ing rejection. 

52. Use of 2'amino-2-(2-(4-octylphenyI)ethyl)-1,3-propianediol hydrochloride for preparing a medicament for the pre- 
vention or treatment of autoimmune diseases. 

53. Use of 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride for preparing a medicament for the pre- 
vention or treatment of rheumatoid arthritis. 

54. Use of 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride for preparing a medicament for the pre- 
vention or treatment of psoriasis or atopic dermatitis. 

55. Use of 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride for preparing a medicament for the pre- 
vention or treatment of bronchial asthma or pollinosis. 

56. Use of 2-amino-2-(2-(4-octyIphenyl)ethyl)-1 ,3-propanediol hydrochloride for preparing a medicament for the pre- 
vention or treatment of Behcet's disease. 

57. A pharmaceutical composition which comprises a 2-amino-1,3-propanediol compound of any one of Claims 1 to 
38 in combination with an immunosuppressant selected from cyclosporin, azathioprine. a steroid and FK-506. 

58. The pharmaceutical composition according to Claim 57, wherein the 2-amino-1 ,3-propanediol compound is 2-ami- 
no-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol hydrochloride. 



Patentanspruche 

1. 2-Amino-1 ,3Tpropandiol-Verbindung der Formel 



CHaOR^b 
I 

R^bR^bN —C — CHjOR^b (1-4) 

I 

Ra 



worin 

Ra ein geradi^ettiges oder verzwetgtkettiges Alkyi mit 1 2 bis 22 Kohlenstoffatomen darstellt. 
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- das in der Kette eine Bindung oder ein Heteroatom aufweisen kann. ausgewahtt 
aus einer Doppelbindung, einer Dreitachbindung. Sauerstoff. Schwetel. Sulfinyl. 
Sulfonyl. -N(R6)- (worin R^, Wasserstoff. Alkyl. Aralkyl. Acyl oder Alkoxycarbonyl 

ist) und Carbonyl, und 

- das als Substituenten Alkoxy, Alkenyloxy. Alkinyloxy. Aralkyloxy. Acyl. Alkylamino. 
Alkylthio. Acylamino, Alkoxycarbonyl. Alkoxycarbonylamino. Acyloxy, Alkylcarba- 
moyl. Nitro, Halogen, Amino, Hydroxyimino, Hydroxy oder Carboxy aufweisen 
kann; und 

R2b R3b R4b und RSb gleich oder voneinander verschieden sind. und jedes Wasserstoff. ein Alkyl oder ein 

Acyl ist; oder ein pharmazeutisch annehmbares Salz derselben, 

mrt der Ma3gabe, daB wenn eines von R^b und R3b Wasserstoff und das andere Wasserstoff ein NiederalkyI cj^ 
Acyl fst R4b wasserstoff oder C,.,e-Acyl ist und R^b Wasserstoff oder C,.,e-Acyl ist. dann Ra keine geradkett ge 
Sr verzweigtkettige AlkyK Alklnyl- oder Alkinyl<5ruppe ist. die 12 bis 16 Kohlenstoffatome aufweist und unsub- 
stituiert Oder mit Hydroxy, Acyloxy oder Alkylthio substituiert ist. 

2-Amino-1,3-propandiol-Verbindung gemaB Anspruch 1 der Formel 

CH2OH 

R^cR'cN — C — CH2OH (1-5) 

I 

Rb 



worm 
Rb 



ein geradkettiges oder verzweigtkettiges Alkyl mit 1 3 bis 20 Kohlenstoffatomen ist. das in der Kette 
ein Sauerstoffatom aufweisen kann und das als Substituenten Nitro. Halogen. Ammo. Hydroxy 
Oder Carboxy aufweisen kann, und 
R2c und R3c gleich oder voneinander verschieden sind. und jedes ein Wasserstoff oder em Alkyl ist, oder em 

pharmazeutisch annehmbares Salz derselben, 

mit der MaSgabe. daB. wenn eines von R^c und R3c Wasserstoff und das andere Wasserstoff oder ein Niederall^l 
S danrRb kein ger;dkettige6 oder verzweigtkettiges Allcyl ist. das 13 bis f 6 Kohlenstoffatome aufwe^t und 
unsubstituiert oder mit Hydroxy substituiert ist. 

2-Amino-1 .3-propandiol-Verbindung gemaB Anspruch 1 oder Anspruch 2 der Formel 

CH2OH 

HjN — C — CH2OH (I-G) 
1 

Rc 



worin 



Rc ein geradkettiges oder verzweigtkettiges Alkyl mit 17 bis 20 Kohlenstoffatomen oder ein geradkettiges oder 
verzweigtkettiges Alkyl mrt 13 bis 20 Kohlenstoffatomen ist. das mit Halogen substituiert ist. oder em phar- 
mazeutisch annehmbares Salz derselben. 

2-Amino-1.3-propandiol-Verbindung gemaB den Anspruchen 1. 2 oder 3, die aus 
2-Amino-2-heptadecyl-1,3-propandiol, 
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2-Amino-2-octadecyl-1 ,3-propandiol.', 
2-Amino-2-nonadecyl-1 ,3-propandiol, 
2-Amino-2'icosyl-1.3'propandiol. 
2-Amino-2-(1 2-fluordodecyl)-1 ,3-propandiol und 

2-Annino-2-(14-fluortetradecyl)-1,3-propandiol ausgewahit ist, oder ein pharmazeutisch annehmbares Salz 
derselben. 

2-Amino-1,3-propandiol-Verbindung der Formel 

CH^OH 
I 

HaN— C— CHjOH 

■ I 
Re 

worin 

Re ist: ein PhenylalkyI, worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoff- 
atomen ist; ein PhenylalkyI, worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 1 bis 30 
Kohlenstoffatomen ist, wobei das PhenylalkyI substituiert ist durch ein geradkettiges oder verzweigtkettiges 
Ce-C2o-Alkyl, das gegebenenfalls durch Halogen substituiert ist, ein geradkettiges oder verzweigtkettiges Cg- 
Cgo'Aikoxy, das gegebenenfalls durch Halogen substituiert Ist, ein geradkettiges oder verzweigtkettiges Cg- 
C20'Alkenyloxy, Phenylalkoxy, Halophenylalkoxy, PhenylalkoxyalkyI, Phenoxyalkoxy oder PhenoxyalkyI; ein 
Cycloalkylalkyl. worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoffato- 
men Ist; ein CycloalkylalkyI, das durch ein geradkettiges oder verzweigtkettiges AlkyI mit 6 bis 20 Kohlen- 
stoffatomen substituiert ist; ein HeteroarylalkyI, worin der Alkylrest ein geradkettiger oder verzweigtkettiger 
Rest mit 6 bis 20 Kohlenstoffatomen ist; ein HeteroarylalkyI, das durch ein geradkettiges oder verzweigtket- 
tiges AlkyI mit 6 bis 20 Kohlenstoffatomen substituiert ist; ein heterocyclisches AlkyI, worin der Alkylrest ein 
geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoffatomen ist; oder ein heterocyclisches AlkyI; 
das durch ein geradkettiges oder verzweigtkettiges AlkyI mit 6 bis 20 Kohlenstoffatomen substituiert ist; 

worin der Alkylrest in der Kohlenstoffkette eine Bindung oder ein Heteroatom aufweisen kann, ausgewahit aus 
einer Doppelbindung, einer Dreifachbindung, Sauerstoff. Schwefel, Sulfinyl, Sulfonyl, -N(R®)- (worin R® Wasser- 
stoff, AlkyI, AralkyI, Acyl oder Alkoxycarbonyl ist) und Carbonyl, und als Substituenten Alkoxy, Alkenyloxy, Alkiny- 
loxy, Aralkyloxy, Acyl, Aikylamiho, Alkylthio, Acylamino, Alkoxycarbonyl, Alkoxycarbonylamino, Acyloxy, Alkycarb- 
amoyl, Nrtro, Halogen, Amino, Hydroxyimino, Hydroxy oder Carboxy aufweisen kann; oder ein pharmazeutisch 
annehmbares Salz derselben. 

2-Amino-1.3-propandicl-Verbindung gemaB Anspruch 5 der Formel 



(1-8) 

9 



CHsOH 
I 

HjN — C — CHjOH 
I 

Rf 



(1-9) 



worin 

Rf ist: ein PhenylalkyI, worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoff- 
atomen ist, der in der Kohlenstoffkette ein oder zwei Sauerstoffatome aufweisen kann; ein PhenylalkyI, worin 
der Alkylrest ein geradkettiges oder verzweigtkettiges AlkyI mit 1 bis 30 Kohlenstoffatomen ist, wobei das 

PhenylalkyI substituiert ist durch ein geradkettiges oder verzweigtkettiges 

Ce-C2o-Alkyl. das gegebenenfalls durch Halogen substituiert ist, ein geradkettiges oder verzweigtkettiges C^- 
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C^-Alkoxy, das gegebenenfalls durch Halogen substituiert ist. ein geradkettiges Oder VGrzweigtkettiges C,- 
C^-Alkenyloxy. Phenylalkoxy. Halophenylalkoxy. Phenylalkoxyalkyl. Phenoxyalkoxy Oder Phenoxyal^ «n 
cfcloalkytelkyl worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit « b'S 20 KoNenstoflato- 
men ist. der In der Kohlenstoftkette ein oder zwei Sauerstolfatome aufweisen kann; em Cycloalkylalkyl. 
durch ein geradkettiges oder verzweigtkettiges Alky! mit 6 bis 20 Kohlenstonatomen substituiert .si. em He- 
™rylallj.. worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoffatomen 
ist der in der Kohlenstoffkette ein oder zwei Sauerstoffatome aufweisen kann; ein Heteroarylalkyl das durch 
ein geradkettiges oder verzweigtkettiges AlkyI mit 6 bis 20 Kohlenstoffatomen substituiert «t; em heterocycli- 
sches Alkyl. worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoffatomen 
Ist der in der Kohlenstoffkette ein oder zwei Sauerstoffatome aufweisen kann; oder em heterocyclBches 
Alkyl. das durch ein geradkettiges oder verzweigtkettiges Alkyl mit 6 bis 20 Kohlenstoffatomen ^^sU^<^n 
isf worin der Alkylrest in der Kohlenstoflkette einen Substituenten aufweisen kann. ausgewahlt aus A^koxy. 
Alkenyloxy. Alkinyloxy. Aralkytoxy. Acyl. Alkylamino. Alkylthio. Acylamino, Alkoxycarbonyl. Alkoxycart.ony^ 
amino Acyloxy. Alkyi-carbamoyl. Nitro. Halogen. Amino. Hydroxy und Carboxy; oder em phamiazeutisch 
annehmbares Salz derselben. 

7. 2-Amino-1 .3-propandiol-Verbindung gemaB den AnsprOchen 5 oder 6 der Formel 

CH2OH 

HjN— C— CHjOH (I-IO) 
I 

Re 



worm 



Rq isf ein Phenylalkyl. worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 6 bis 20 Kohlenstoff- 
atomen ist. der in der Kohlenstoffkette ein oder zwei Sauerstoffatome aufweisen kann; ein PhenylalkiM, wonn 
der Alkylrest ein geradkettiger oder verzweigtkettiger Rest mit 1 bis 30 Kohlenstoffatomen '^t y^«' ^as 
Phenylalkyl substituiert ist durch ein geradkettiges oder verzweigtkettiges Ce-C^-Alkyl. das gegebenenfalls 
durch ein Halogen substituiert ist. ein geradkettiges oder verzweigtkettiges C6-Ci4-Alkoxy, das gegebenen- 
falls mit Halogen substituiert ist, ein geradkettiges oder verzweigtkettiges C6-Ci4-Alkeny oxy Pheriylalkoiv. 
Halophenylalkoxy. Phenylalkoxyalkyl. Phenoxyalkoxy oder PhenoxyalkyI; ein Cycloalkylalkyl. worm der A- 
kylrest 6 bis 20 Kohlenstoffatomen aufweist; ein Cycloalkylalkyl, das durch ein geradkettiges oder verzweigt- 
kettiges Alkyl mil 6 bis 14 Kohlenstoffatomen substituiert ist; ein Heteroarylalkyl, worin der AIMres 6 bis 20 
Kohlenstoffatome hat; ein Heteroarylalkyl. das durch ein geradkettiges oder zwejgtket^ges Alky Imrt 6 bis 
14 Kohlenstoffatomen subsfrtuiert ist; ein heterocyclisches Alkyl. worin der Alkylrest 6 bis 20 f nstoffa^ome 
hat Oder ein heterocyclisches Alkyl. das durch ein geradkettiges oder verzwoigtkettiges Alkyl mit 6 bis 14 
Kohlenstoffatomen substituiert ist; oder ein pharmazeutisch annehrr*ares Salz derselben. 

6. 2-Amino-1 ,3-propandiol-Verbindung genriaS Anspruch 7 der Formel 

ClbOH 

H,N— C— CHjOH (I-ll) 
i 

Rh 



worin 



Rh isf Phenylalkyl, worin der Alkylrest 6 bis 20 Kohlenstoffatome hat; ein Phenylalkoxyalkyl. worm der Alkylrest 
und der Alkoxyrest insgesamt 6 bis 20 Kohlenstoffatome aufweisen; ein PhenoxyalkyI. worm der Alkylrest 6 
bis 20 Kohlenstoffatome hat; oder ein Phenoxyalkoxyalkyl. worin der Alkylrest und der Alkoxyrest msgesamt 
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6 bis 20 Kohlenstoffatome aufweisen; oder ein pharmazeutisch annehmbares Salz derselben. 

9. 2-Amino-1 .3-propandiol-Verbindung gemaO Anspruch 8, ausgewahtt aus: 

2- Amino-2-(8-pheny loctyl)-1 , 3-propandiol, 
2-Amino-2-(9-phenylnonyl)-1,3-propandiol 
2-Amino-2-(10-phenyldecyl)-1 , 3-propandiol, 
2-Amtno-2-(1 1 -phenylundecyl)-1 , 3-propandiol, 
2-Amino-2-(1 2-phenyldodecyl)-1 ,3-propandiol, 
2-amino-2- (13-phenyltrldecyl)-1 ,3-propandlot. 
2-Amino-2-(1 4-phenyltetradecyl)-1 ,3-propandlol, 
2-Amjno-2-(15-phenylpentadecyl)-1 ,3-propandiol. 
2-Amino-2-(1 6-phenyihexadecyl)-1 ,3-propandiol, 
2- Amino-2-[6-(8-phenyloctyloxy)hexyl]-1 ,3-propandiol, 
2-Amino-2-(8-phenylmethyloxyoctyl)-1 .3-propandiol, 
2-Amino-2-(9-phenoxynonyl)-1 ,3-propandiol, 
2-Amlno-2-(12-phenoxydodecyl)-1 .3-propandlol und 
2-Amino-2-[6-(2-phenoxyethyloxy)hexyl]-1 ,3-propandiol; 

Oder ein pharmazeutisch annehmbares Salz derselben. 

10. 2- Am ino-1, 3-propandiol- Verbindung gemaB Anspruch 7 der Formel 

CHjOH 

I 

HaN — C — CH2OH (1-12) 
I 

Ri 



worin 

Ri ein PhenylalkyI ist, worin der Alkylrest ein geradkettiger oder verzweigtkettiger Rest rhrt 1 bis 30 Kohlenstoff- 
atomen ist, wobei das PhenylalkyI substituiert ist durch ein geradkettiges oder verzweigtkettiges Ce-C^4-Alkyl, 
das gegebenenfalls durch Halogen substituiert ist, ein geradkettiges oder verzweigtkettiges Cg-C-,4-Alkoxy, 
das gegebenentalts durch Halogen substituiert ist. oder ein geradkettiges oder verzweigtkettiges <^-C^4- 
Alkenyloxy, worin der Alkylrest des Phenylalkyls durch Hydroxy substituiert setn kann; oder ein pharmazeu- 
tisch annehmbares Salz derselben. 

11. 2-Amino-1,3-propandiol-Verbindung gennaO Anspruch 10 der Formel 

CH2OH 
I 

HaN — C — CH2OH (1-13) 
I 

Rj 



worin 

Rj ein PhenylalkyI ist, worin der Alkylrest ein C2-C6-Alkylrest - gegebenenfalls durch Hydroxy substituiert - ist, 
wobei das PhenylalkyI substituiert ist durch ein geradkettiges oder verzweigtkettiges Ce-C^4-Alkyl, das ge- 
gebenenfalls durch Halogen substituiert ist, ein geradkettiges oder verzweigtkettiges Ce-C^4-Alkoxy. das ge- 
gebenenfalls durch Halogen substituiert ist, oder ein geradkettiges oder verzweigtkettiges c4-C^4-Alkenyloxy; 
Oder ein pharmazeutisch annehmbares Salz derselben. 



195 



EP 0 627 406 B1 



12. 2-Amino-1,3-propandiol-Verbindung gemaBden Anspruchen lOoder 11, ausgewahit aus: 

2-Amino-2-[2-(4-heptylpheny()ethyl]-1 ,3-propandloI, 
2-Amino-2'[2-(4-octylphenyl)ethyl]-1 .3-propandiol. 
2-Amino-2-[2-(4-nonylphenyl)ethyl)-l,3-propandiol, 
2-Amino-2-[2-(4-decylphenyl)ethyll-1.3-propandiol. 
2-Amino-2-[2-(4-undecylpheny!)ethyll-1, 3-propandiol, 
2-Amino-2-[2-(4-dodecylphenyl)ethyl]-1. 3-propandiol. 
2-Amino-2'[2-(4-tridecylphenyl)ethyt]-1. 3-propandiol, 
2' Amino-2-[2-(4-tetradecy lphenyl)ethy , 3-propandiol 
2-Amino-2-[2-(4-hexyloxyphenyl)ethyl]-1, 3-propandiol, 
2-Amlno-2-[2-(4-heptyloxyphenyl)ethyl]-1, 3-propandiol, 
2-Amino-2-[2-(4-octyloxyphenyl)ethyQ-1, 3-propandiol, 
2-Amino-2-[2-(4-nonyloxyphenyl)Gthyl]-1, 3-propandiol, 
2-Amino-2-I2-(4-decyloxyphenyl)ethyl]-1 .3-propandiol. 
2-Amino-2-[2-(4-undecyloxyphenyl)ethyl]-l,3-propandlol, 
2-Amino-2-[2-(4-dodecyloxyphenyl)ethyl]-1. 3-propandiol, 
2-Amino-2-[2-(4-tridecyloxyphenyl)ethyl]-1, 3-propandiol, 
2-Amino-2-[2-(4-(8-fluoroctyI)phenyl)ethyl]-1, 3-propandiol, 
2-Amino-2-[2-(4-(1 2-fluordodecyl)phenyl)ethyl]-1 ,3-propandiol, 
2-Amlno-2-[2-(4-(7-fluorheptyloxy)phenyl)ethy!]-1 ,3-propandiol, 
2-Amlno-2-[2-(4-(1 1 -fluorundecyloxy)phenyl)ethyl]-1 ,3-propandiol und 

2-Amlno-2-I2-(4-(7-octenyloxy)phenyl)ethyll-1 ,3-propandiol; Oder ein pharmazeutisch annehmbares 
selben. 

13. 2-Amino-l,3-propandiol-Verbindung gema3 Anspruch 7 der Formel 



CH7OH 
I 

H2N— C— CH2OH (1-14) ' 

I 

Rk 



worm 



Rk ein PhenylalkyI ist, worin der Alkylrest ein geradkettiges oder verzweigtkettiges AlkyI mit 1 bis 30 Kohlenstoff- 
atomen ist. wobei das PhenylalkyI durch Phenylalkoxy. Halophenylalkoxy, Phenylalkoxyalkyl. Phenoxyalkoxy 
Oder PhenoxyalkyI substltulert ist; oder ein pharnTazeutisch annehmbares Salz derselben. 

14. 2-Amino-1,3-propandiol-Verbindung gemaS Anspruch 13 der Formel 



CH2OH 
I 

HjN — C — CH2OH 
I 

Rl 



(1-15) 



worin 

Rl ein PhenylalkyI ist, worin der Alkylrest 2 bis 6 Kohlenstoffatome autweist, wobei das PhenylalkyI substituiert 
ist durch Phenylalkoxy, worin der Alkoxyrest 2 bis 8 Kohlenstoffatome hat, Halophenylalkoxy, worin der Alk- 
oxyrest 2 bis 8 Kohlenstoffatome hat. Phenylalkoxyalkyl. worin der Alkoxyrest und der Alkylrest zusammen 
2 bis 8 Kohlenstoffatome aufweisen. Phenoxyalkoxy, worin der Alkoxyrest 2 bis 8 Kohlenstoffatome aufweist, 
Oder PhenoxyalkyI. worin der Alkylrest 2 bis 8 Kohlenstoffatome aufweist; oder ein pharmazeutisch annehm- 
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bares Salz derselben. 

15. 2-Amino-1,3-propandiol-Verbindung gemaO den Anspruchen 13 und 14, ausgewahlt aus:. 

2-Amino-2-[2-(4-phenylnnethyloxyphenyl)ethyl]-1,3=propandiol, 
2-Amino-2-[2-(4- (2-phenylethyloxy)phenyl)ethyl]1 ,3-propandiol , 
2-Amino-2-I2-(4-{3-phenylpropyloxy)phenyl)ethyl]-1 ,3-propandiol, 
2-Amino-2-I2-(4-{4-phenylbutyloxy)phenyl)ethyl]-1 .3-propandiol. 
2- Amino-2-[2-(4-(6-phenylpenty toxy)phenyl)ethyl]-1 .3-propandiol. 
2-Amino-2-[2-(4-(6-pheny(hexyloxy)phenyl)ethyl]-1,3-propandk>l, 
2- Amino-2-[2-(4-(7-pheny Iheptyloxy )pheny l)ethy I]- 1 ,3-propandlol 
2-Amino-2- [2-(4-(8-phenyloctyloxy)phenyl)ethyl]-1 ,3-propandiol. 
2-Amino-2- [4- (6- (4-fluorphenyl)hexyloxy)phenyl)ethyl]-1 ,3-propandiol, 
2-Amino-2-[2-(4-(5-phenylpentyloxymethyl)phenyl)ethylJ-1 »3-propandiol, 
2-Amino-2-[2-(4-(4-phenoxybutyloxy)phenyt)ethyl]-1,3-propandiol, 
2- Amino-2-[2-(4-(5-phenoxypentyloxy)phenyl)ethyl]-1 , 3-propandiol, 
2-Amlno-2-[2-(4-(6-phenoxhexytoxy)phenyl)ethyl]-1 ,3-propandiol 
2-Amlno-2-[2-(4-(7-phGnoxyheptyloxy)phenyl)ethyl]-1 .3-propandiol. 
2-Amino-2-[2-(4-(4-phenoxybutyl)plienyl)ethyl]-1 ,3-pro-pandiol, 
2-Amino-2-[2-(4-(5-phenoxypentyl)phenyl)ethyl]-1 ,3-propandbl, 
2-Amino-2-[2-(4-(6-phenoxyhexyl)phenyl)ethyl]-1 , -3-propandiol und 

2- Amino-2-[2-(4-(7-phenoxyheptyl)phenyl)etliyl]-1, 3-propandiol; Oder ein pharmazeuttsch annehmbares Salz 
derselben. 

16. 2-Amino-1,3-propandiol-Verbindung gemaB Anspruch 7 der Forme! 



CHjOH 
I 

H,N— C— CH2OH (1-16) 
Rra 

worin 

Rm ein aikylsubstituiertes CycloalkylalkyI ist, worin der Alkytrest insgesamt 6 bis 20 Kohlenstoffatome aufweist, 
' • Oder ein pharmazeutisch annehmbares Salz derselben. 

» 

17. 2-Amino-1,3*propandiol-Verbindung gemaB Anspruch 16, ausgewahlt aus: 

2-Amino-2-[3-(4-heptylcyclohexyl)propyl]-1 ,3-propandiol, 
2- Amino-2-[4-(4-butylcyclohexyl)butyl]-1 ,3-propandiol, 
2-Amino-2-[2-(4-octylcyclohexyl)ethyl]-1 ,3-propandiol, 
2-Amino-2-[2-(4-nonylcyclohexyl)ethyl]-1 ,3-propandk>lund 
2- Amino-242-(4-dodecylcyclohexyl)ethyl]-1 ,3-propandiol, 

Oder ein pharmazeutisch annehmbares Salz derselben. 

18. 2-Amino-1,3-propandiol-Verbindung gemaB Anspruch 7 der Formel 
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CH2OH 
I 

H2N — C— CH2OH (1-17) 
I 

Rn 



worm 



Rn 1 -alkylsubstituiertes Piperidin-4-ylalkyl ist. worin der Alkylrest insgesamt 6 bis 20 Kohlenstoffatome aufweist. 
Oder ein pharmazeutisch annehmbares Salz derselben. 

19. 2-Amino-1.3-propandiol-Verbindung gemaB Anspruch 18, ausgewahit aus: 

2-Amino-2-[2-(1 -octylpiperidln-4-yl)ethy l]-1 .3-propandiol und 

2-Amino.2-[2-(1 -dodecylpiperidin-4-yl)ethyl]-1 ,3-propandiol; oder ein pharmazeutisch annehmbares Salz der- 
selben. 

20. 2-Amino-1 ,3-propandiol-Verbindung gemaB Anspruch 7 der Formel 



CH2OH 
I 

HjN — C — CH2OH (1-18) 
I 



worin 



Fto isf ein Thienylalkyl. worin der Alkylrest 6 bis 20 Kohlenstoffatome aufweist, ein all^ylsubstrtuiertesThienylallsyl 
worin der Alyklrest insgesamt 6 bis 20 Kohlenstoffatome hat. ein Pyridylalkyl. worin der Alyklrest 6 bis 20 
Kohlenstoffatome hat. oder ein alkylsubstituiertes Pyridylalkyl. worin der Alkylrest insgesamt 6 bis 20 Koh- 
lenstoffatome hat; Oder ein pharmazeutisch annehmbares Salz derselben. 



21. 2-Amino-1.3-propandiol-Verbindung gemaB Anspruch 20, ausgewahit aus: 

2-Amino-2-[2-(5-octyl-2-thienyl)ethyl]-1,3-propandiol. 
2-Amino-2- [2-(5-nonyl-2-thienyl)ethyl]-1 ,3-propandiol. 
2-Amino-2-[2-(5-decyl-2-thienyl)ethyl]-1,3-propandiol. 
2-Amino-2-[2-(5-dodecyl-2-thienyl)ethyl]-1 ,3-propandiol. 

2-Amino-2-[1 3-(2-thienyl)tridecyl]-1 ,3-propandiol. 

2-Amino-2-[2-(5-octyl-2-pyridyl)ethy1]-1,3-propandiol. 

2-Amino-2-[2-(5-decyl-2-pyridyl)ethyl]-1.3-propandiol. 

2-Amino-2-[1 3-(2-pyridyl)tridecyl]-1 .3-propandiol. 

2-Amino-2-[2-(2-octyl-5-pyridyl)ethyl]-1,3-propandiol, 

2-Amino-2-[2-(2-decyl-5-pyridyl)ethyl]-1.3-propandiolund 

2-Amino-2-[1 3-(3-pyridyl)tridecyl]-1 .3-propandiol; oder 
ein pharmazeutisch annehmbares Salz derselben. 

22. 2-Amino-1 ,3-propandiol-Verbindung der Formel 
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CH2OH 
I 

HjN— C— CH2OH (1-19) 

I 

Rp 



worm 



10 



Rp ist: ein durch Cg-C-ie-Alkyl substituiertes Phenyl, ein durch Cg-C^e-Atkyl substituiertes Cycloalkyl. ein durch 
Cg-C^8'Alkyl substituiertes HeteroalkyI oder ein durch C6-C<,3-Alkyl substitulerter Heterocyclus; Oder ein phar- 
mazeutisch annehmbares Salz derselben. 

IS 23. 2-Amlno-1.3-propandiol-Verbindung gemaB Anspruch 22 der Formel 

CH2OH 
I 

20 H2N— C— CH2OH (1-20) 

I 

. Rq 

worin 

25 

Rq ein durch Cg-C^e-Alkyl substituiertes Phenyl ist, oder ein pharmazeutisch annehmbares Salz derselben. 

24. 2-Amino-1,3-propandiot-Verbindung genriaB den Anspruchen 

30 22 Oder 23. ausgewahit aus 

2-Amlno-2-(4-decylphenyl)-1,3-propandiol, 
2-Amino-2-(4-dodecylphenyl)-1«3-propandiol, 
2-Amino-2-(4-tetradecylphenyl)-1 ,3-propandiol und 
2-Amino-2-(4-hexadecyiphenyl)-1 .3-propandiol, Oder ein 

35 

pharmazeutisch annehmbares Salz derselben. 

25. 2-Amino-1,3-propandiol-Verbindung der Formel 

40 

CH20R*a 

I 

R^aR^aN — C — CH20R^a (1-21) 

45 I 

CH(OH)R^ 



wonn 

so 

R^ ist: eine gegebenenfalls substitute rte. gerade oder verzweigte Kohlenstolfkette, 

die in der Kette eine Bindung, ein Heteroatom oder eine Gruppe, ausgewahit aus 
einer Doppelbindung, einer Dreifachbindung, Sauerstoff, Schwefel, Sulfinyl, Sul- 
fonyl, -N(R®)« (worin R^ Wasserstoff, AlkyI, AralkyI, Acyl oder Alkoxycarbonyl ist), 
Carbonyl, gegebenenfalls substituiertem Arylen, gegebenenfalls substltuiertem 
Cycloatkylen, gegebenenfalls substituiertem Heteroarylen und einem Alicyclus 
derselben aufweisen kann. 
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- die in der Kettenendposition (co-Position) durch eine Doppelbindung. eine Drei- 
tachbindung, gegebenenfalls substituiertes Aryl. gegebenenfalls substituiertes 
Cycloalkyl, gegebenenfalls substituiertes Heteroaryl oder einen Alicyclus dersel- 
ben substituiert-sein kann, und 

- die einen Substituenten autweisen kann. der aus Alkoxy. Alkenyloxy, Alkmyloxy, 
Aralkyloxy. Alkyiendioxy. Acyl. Alkylamino, Alkylthio. Acylamino. Alkoxycarbonyl, 
Alkoxycarbonylamino, Acyloxy. AlkylcarbamoyI, Haioalkyl. Hatoalkoxy, Nitro. Ha- 
logen, Amino. Hydroxyimino. Hydroxy. Carboxy, gegebenenfalls substrtuiertem 
Aryl. gegebenenfalls substituiertenn Aryloxy. gegebenenfalls substrtuiertem Cy- 
cloalkyl. gegebenenfalls substituiertem Heteroaryl undeinem Alicyclus derselben 
ausgewahlt ist; 

ein gegebenenfalls substituiertes Aryl; ein gegebenenfalls substituiertes Cyclo- 
alkyl- ein gegebenenfalls substituiertes Heteroaryl oder ein Alicyclus derselben; 
woriA das oben enwahnte gegebenenfalls substituierte Arylen. gegebenenfalls 
substituierte Cycloalkylen, gegebenenfalls substituierte Heteroarylen. ein Altey- 
clus derselben, das gegebenenfalls substituierte Aryl. gegebenenfalls substitu- 
ierte Aryloxy. gegebenenfalls substituierte Cycloalkyl. gegebenenfalls substitu- 
ierte Heteroaryl und ein Alicyclus derselben einen Substituenten aufweisen kon- 
nen. der aus Alkoxy. Alkenyloxy. Alkinyloxy, Aralkyloxy. Alkyiendioxy. Acyl. Alky- 
lamino. Alkylthio, Acylamino, Alkoxycarbonyl, Alkoxycarbonylamino. Acyloxy, Al- 
kylcarbamoyI. Haioalkyl. Haloalkoxy. Nitro, Halogen, Amino. Hydroxy und Car- 
boxy ausgewahlt ist; und 

R2a R3a R*a und R^a gleich oder voneinander verschieden sind. und jedes ein Vtesserstoff, ein Alkyl. ein 

Acyl Oder ein Alkoxycarbonyl ist; oder ein pharnnazeutisch annehmbares Salz dersel- 
ben; mit der MaBgabe. da3. 

(a) wenn eines von R^a und R^a Wasserstoff und das andere Wasserstoff. ein 
Niederalkyl oder Acyl ist. R*a Wasserstoff oder C^ q- Acyl ist und R^a Wasserstoff 
Oder Ci ^g-Acyl ist. dann ist Ri keine geradkettige oder verzweigtkettige Alkyl-, 
Alkenyl- oder Alkinyl-Gruppe, die bis zu 15 Kohlenstoffatome aufweist und die 
unsubstituiert oder durch Hydroxy. Acyloxy oder Alkylthio substituiert ist. 

(b) wenn eines von R2a und R^a Wasserstoff und das andere Wasserstoff, em 
Niederalkyl oder Acyl ist, R^a Wasserstoff oder C^.^e-Acyl ist und R5a Wasserstoff 
Oder Acyl ist. dann ist Ri keine geradkettige oder verzweigtkettige Alkyl-. Alkenyl- 
oder Alkinyl-Gruppe. die bis zu 20 Kohlenstoffatome aufweist, mit oder ohne em 
Heteroatom in der Alkyl-. Alkenyloder Alkinyl-Kette. 

26. 2-Amino-1 ,3-propandiol-Verbindung des Anspruchs 25 der Forme! 

CH2OH 
I 

H2N — C —CHiOH (1-22) 
I 

CIKOIDRr 



worin 



Rr ein oeradkettiges oder verzweigtkettiges Alkyl ist, das 1 bis 30 Kohlenstoffatome aufweist und gegebenenfalls 
durch Hydroxy und/oder Hydroxyimino substituiert sein kann, welches in der Kette eine Doppelbindung oder 
Carbonyl aufweisen kann; oder ein pharmazeutlsch annehmbares Salz derselben. 

mit der MaBgabe, daS Rr 

. keine geradkettige oder verzweigtkettige Alkyl- oder Alkenylgruppe Ist, die bis zu 1 5 Kohlenstoffatome aufweist 
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und unsubstituiert ode r durch Hydroxy substituiert ist, oder 

keine geradkettige oder verzweigtkettige AtkyI- Oder Alkenylgruppe mit bis zu 20 Kohlenstoffatomen ist. 

27. 2-Amino-1.3-propandiol-Verbindung gemaQ den AnsprOchen 25 Oder 26, ausgewahit aus: 

2-Amlno-2-(1 .2, 1 2-trihydroxy-4-octadecenyl)-1 ,3-propandlol, 
2-Amino-2-(1 ,2-dihydroxy-4-octadecenyl)-1 .3-propandk>l, 
2-Amino-2-(1 ,2-dihydroxyoctadecyl)-1 ,3-propandiol, 
2*Amino:2-(1 . 1 2-dihydroxy'4-octadecenyl)-1 .3-propandlol, 
2-Amino-2-(1 ,2, 1 2-trihydroxyoctadecyl)-1 ,3-propandiolund 
2-Amino-2-(1 J2-dihydroxyoctadecyl)-1 ,3-propandiol. oder 

ein pharmazeulisch annehmbares Salz derselben. 

28. 2-Amino-1,3-propandiol-Verbindung gema3 Anspruch 25 der Formel 



CH2OH 
I 

H2N — C — CH2OH (1-23) 
I 

CH(OH)Rs 



worin 

Rs ein Phenylalkyl ist, das substituiert ist durch ein geradkettiges oder verzweigtkettiges C6-Ci4-Alkyl, das ge- 
gebenenfalls durch Halogen substituiert ist, ein geradkettiges oder verzweigtkettiges Cg-Ci4-Alkoxy, das ge- 
gebenenfalls durch Halogen substituiert Ist, oder ein geradkettiges oder verzweigtkettiges c4-C^4-Alkenybxy, 
Oder ein pharmazeutisch annehmbares Salz derselben. 

29. 2-Amino-1,3-propandiol-Verbindung gema3 Anspruch 28, ausgewahit aus: 

2-Amino-2-[1 -hydroxy-2-(4-octylphenyl)ethyl]-1 ,3«propandiol, 
2-Amino-2-[2-(4-dodecyIphenyl)-1 -hydroxyethyl]-1 ,3-propandiol, 
2-Amino-2-[2-(4-heptyloxyphenyl)-1 -hydroxy ethyl]-1 ,3-prbpandiol, 
2- Amino-2-[1 -hydroxy-2-(4-undecyloxyphenyl)ethy , 3-propandiol, 
2-Amino-2-(2-(4-(8-fluoroctyl)phenyl)-1 -hydroxyethyl]-1 ,3-propandiol, 
2-Amino-2-[2-(4-(1 2-f luordodecyl)phenyl)-1 -hydroxyethyl]-1 .3-propandk>l. 
2-Amlno-2-[2-(4-(7-fluorheptyloxy)phenyl)-1 -hydroxy-ethyl]-1 .3-propandiol und 

2-Amino-2-[1-hydroxy-2-(4-(11-fluorundecyloxy)phenyl)-ethyl]-1, 3-propandiol, oder ein pharmazeutisch an- 
nehmbares Salz derselben. 

30. 2-Amino>1,3-propandiol-Verbindung der Formel 

CH20R*a 
I 

R^aR^aN — C — CH^OR^a 

I 

CH^CHRt 



worin 

Rt ist: eine gegebenenfalls substituierte, geradkettige oder verzweigtkettige Kohienstoff- 

kette. 



(1-24) 
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die in der Kette eine Bindung, ein Heteroatom oder eine Gruppe, ausgewahit aus 
einer Doppelbindung, einer Dreifachbindung» Sauerstoff. Schwefel, Sulfinyl, Sul- 
fonyl, -N(R®)- (worin Wasserstoff, AlkyI, AralkyI, Acyl oder Alkoxycarbonyl ist), 
Carbonyl, gegebenenfatis substituiedom Arylen, gegebenenfalls substituiertem 
Cycloalkylen, gegebenenfatis substituiertem Heteroarylen und einem Alicyclus 
derselben aufweisen kann, und 

die einen Substituenten aufweisen kann, der aus Alkoxy, Alkenyloxy, Alkinyloxy, 
Aralkyloxy, Alkylendioxy, Acyl, Alkylamino, Alkylthio. Acylannino. Alkoxycarbonyl, 
Alkoxycarbonylamino, Acyloxy, Alkyl-carbamoyI, HaloalkyI, Haloalkoxy, Nitre, 
Halogen. Amino, Hydroxyimino, Hydroxy, Carboxy, gegebenenfalls substituier- 
tem Aryl, gegebenenfalls substituiertem Aryloxy, gegebenenfalls substituiertem 
CycloalkyI, gegebenenfalls substituiertem Heteroaryl und einem Alicyclus der- 
selben ausgewahit ist; 

ein gegebenenfalls substltuiertes Aryl; ein gegebenenfalls substituiertes Cyclo- 
alkyI; ein gegebenenfalls substituiertes Heteroaryl oder ein Alicyclus derselben; 
worin das oben erwahnte gegebenenfalls substituierte Arylen, gegebenenfalls 
substituierte Cycloalkylen, gegebenenfalls substituierte Heteroarylen, ein Alicy- 
clus derselben, gegebenenfalls substituierte Aryl, gegebenenfalls substituierte 
Aryloxy, gegebenenfalls substituierte CycloalkyI, gegebenenfalls substituierte 
Heteroaryl und ein Alicyclus derselben einen Substituenten aufweisen kann, der 
aus Alkoxy, Alkenyloxy, Alkinyloxy, Aralkyloxy, Alkylendioxy, Acyl, Alkylamino, Al- 
kylthio, Acytamino, Alkoxycarbonyl, Alkoxycarbonylamino, Acyloxy, Alkylcarba- 
moyl, HaloalkyI, Haloalkoxy, Nitro, Halogen, Amino, Hydroxy und Carboxy aus- 
gewahit ist; und 

R^a, R%, R^a und R^a gleich oder voneinander verschieden sind, und jedes ein \A/Sasserstoff, ein AlkyI, ein 

Acyl Oder ein Alkoxycarbonyl ist; oder ein pharmazeutisch annehmbares Salz dersel- 
ben; mit der MaBgabe, da3, 

wenn eines von R^a und R^a Wasserstoff und das andere Wasserstoff, ein NiederalkyI oder Acyl ist, R*a Wasser- 
stoff Oder C^.^g-Acyl ist und R^a Wasserstoff oder C^.^ 9- Acyl ist, dann ist Rt keine geradkettige oder verzwelgt- 
kettige AlkyI-, Alkenyl- oder Alkinyl-Gruppe, die bis zu 14 Kohlenstoffatome aufweist und unsubetituiert oderdurch 
ein Hydroxy, Acyloxy oder Alkylthio substituiert ist. 

31. 2-Amino-1,3-propandiol-Verbindung gemaQ Anspruch 30 der Formel 

CH2OH 
I 

H2N — C — CH2OH (1-25) 
I 

CH=CHRu 

worin Ru ein durch AikyI mit 4 bis 16 Kohlenstoffatomen substituiertes Phenyl ist, oder ein pharmazeutisch an- 
nehmbares Salz derselben. 

32. 2-Amino-1,3-propandiol-Verbindung gemaB den Anspruchen 30 oder 31, ausgewahit aus: 

2-Amino-2- [2- (4-octylphenyl)ethenyl]-1,3-propandiol, 
2-Amino-2- [2- (4-decylphenyl)ethenyl]-1 ,3-propandk3l, 
2-Amino-2- [2-(4-dodecylphenyl)ethenyl]-1 ,3-propandioIund 

2-Amino- 2- [2- (4-tetradecylphenyl)ethenyr|-1 ,3-propandiol, oder ein pharmazeutisch annehmbares Salz der- 
selben. 

33. 2-Amino-1 ,3-propandiol-Verbindung der Formel 
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CH,OR«a 

1 • 
R^aR^aN — C — CHaOR'a (1-26) 

I 

(CHa)aX(CH,)BRv 

worin 

ein gegebenenfalls substituiertes Aryl, ein gegebenentalls substituiertes CycloatkyI, 
ein gegebenenfalls substituiertes HeteroalkyI Oder ein Alicyclus derselben ist; 
gleich oder voneinander verschieden sind, und jedes ein Wasserstoff, ein AlkyI, ein 
Acyl Oder ein Alkoxycarbonyl ist; 

Sauerstoff. Schwefel, Sulfinyl, Sulfonyl, -N(R6)-, worin Wasserstoff, All<yl, Aralkyl, 
Acyl Oder Allcoxycarbonyl ist; und 

0 Oder eine ganze Zahl von 1-20 sind, mit der MaBgabe, da8 a + p = 5-20, worin das 
gegebenenfalls substituierte Aryl, das gegebenenfalls substituierte CycloalkyI, das ge- 
gebenenfalls substituierte HeteroalkyI und ein Alicyclus derselben einenSubstituenten 
aufweisen konnen, der aus der Gruppe ausgewahit ist, bestehend aus Alkyl, Alkoxy, 
Alkenyloxy, Alkinyloxy. Aralkyloxy, Alkylendioxy, Acyl, Alkylanr^ino, Alkylthio, Acy {ami- 
no, Alkoxycarbonyl, Alkoxycarbonylannino, Acyloxy, AlkylcarbamoyI, HaloalkyI, Halo- 
alkoxy, Nitro. Halogen, Amino, Hydroxy und Carboxy; oder ein pharmazeutisch an- 
nehmbares Salz derselben. 

34. 2-Amino-1,3-propandiol-Verbindung gemaO Anspruch 33der Formel 

CHjon 

I ' 

H2N— C— CH2OH (1-27) 
CH2ORW 

worin 

Rw ein dutch 04-0-,^- Alkyl substituiertes Phenyl ist, oder ein pharmazeutisch annehmbares Salz derselben. 

35. 2-Amino-1,3-propandioi-Verbindung gema3 den Anspruchen 33 oder 34, ausgewahit aus: 

2-Amino-2-(4-octylphenoxymethyl)-1,3-propandiol, 
2- Amino-2-(4-decy Iphenoxymethyl)- 1 .3-propandiol, 
2-Amino-2-(4-dodecylphenoxymethyl)-1 ,3-propandiol und 
2-Amino-2-(4-tetradecylphenoxymethyl)-1 ,3-propandiol, 

oder ein pharmazeutisch annehmbares Salz derselben. 

36. 2>Amino-1.3-propandiol-Verbindung der Formel 



Rv 

R2a, R^a, R^a und R^a 
X 

a und p 
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CHjOR* b 
I 

R^bR'bN — C — CH20RM> 

I 

CHjR'b 

worin 

R"'b ist: ein substituiertes, geradkettlges oder verzweigtkettiges AlkyI mit 1 bis 30 Kohlen- 

stotfatomen, ein substituiertes, geradkettiges oder verzweigtkettiges Alkenyl mit 2 bis 
30 Kohlenstoffatomen oder ein substituiertes. geradkettiges oder verzweigtkettiges Al- 
kinyl mit 2 bis 30 Kohlenstoffatomen, und 
R^b, R^b, R^b und R^b gleich oder vonelnander verschieden sind und jedes ein Wasserstoff, ein AfkyI oder 

ein Acyl ist, 

worin das substituierte, geradkettige oder verzwelgtkettige AlkyI mit 1 bis 30 Kohlen- 
stoffatomen, das substituierte geradkettige oder verzweigtkettige Alkenyl mit 2 bis 30 
Kohlenstoffatomen und das substituierte geradkettige oder verzweigtkettige Alkinyl mit 
2 bis 30 Kohlenstoffatomen einen Substituenten aufweisen, der aus Alkoxy, Alkenylo- 
xy, Alkinyloxy, Aralkyloxy, Acyl, Alkyl-amino, Alkylthio, Acylamino, Alkoxycarbonyl, Alk- 
oxycarbonylamino, Acyloxy, Alkylcarbamoyl, Nitro, Halogen, Amino, Hydroxy, Carboxy, 
gegebenenfalls substltuiertem Phenyl und gegebenenfalls substltuiertem CycloalkyI 
ausgewahit ist; und das oben erwahnte gegebenenfalls substituierte Phenyl und das 
gegebenenfalls substituierte CycloalkyI 1 bis 3 Substituenten aufweisen konnen, die 
aus AlkyI, Alkenyl, Alkinyl, Alkoxy, Alkenyloxy, Alkinyloxy, Aralkyloxy, Acyl, Alkylamino, 
Alkylthio, Acylamino, Alkoxycarbonyl. Alkoxycarbonylamino. Acyloxy, Alkylcarbamoyl, 
HaloalkyI, Nitro. Halogen, Amino, Hydroxy und Carboxy ausgewahit sind; oder ein 
pharmazeutisch annehmbares Salz derselben; 
mit der MaOgabe, da8. 

(a) wenn eines von R^b und R^b Wasserstoff und das andere Wasserstoff, ein 

NiederalkyI oder Acyl ist, R'^b Wasserstoff oder C^.^q- Acyl ist und R^b Wasserstoff 
Oder C^.^g-Acyl ist, dann ist R^^b 

keine geradkettige oder verzweigtkettige AlkyI-, Alkenyl- oder Alkinyl-G ruppe, 
die bis zu 15 Kohlenstoffatome aufweist und unsubstituiert oder durch ein Hy- 
droxy, Acyloxy oder Alkylthio substituiert ist, 
keine Alkyl-Gruppe, und 

(b) wenn R2b, R^b.R^b und R^b alle Wasserstoff sind, dann ist R^b kein CH2OH. 
37. 2-Amino-1 ,3-propandiol-Verbindung, ausgewahit aus: 

^ 2-Amino-2-[2-(3-fluor-4-octyIphenyl)ethyl]-1 ,3-propandiol, 

2- Acetamido-1 , 3-diacetoxy-2-[2-(3-fl uor-4-octy lphenyl)-ethyl]propan, 

2-Amino-2-[2-(2-ethyl-4-octylphenyl)ethyl]-1,3-propandlol, 

2-Acetamido-1,3-diacetoxy-2-[2-(2-ethyl-4-octylphenyl)-ethyl]-propan, 

2-Amino-2-[2-(3-methyl-4-octylphenyl)ethyl]-1,3'propandiol, 
so 2- Acetamido-1. 3-diacetoxy-2-[2-(3-methyl-4-octylphenyl)-ethyl]-propan, 

2-Amino-2- [2- (4-heptyloxy-3-methoxyphenyl)ethyl]-1 ,3-propandiol, 

2-Acetamido-1 .3-diacetoxy-2- [2- (4-heptyloxy-3-methoxyphenyl)-ethyl]propan, 

2-Amino-2- [2- (4-heptyloxy-3-methylphenyl)ethyl]-1,3-propandiol, 

2-Acetamido-1,3-diacetoxy-2-[2-(4-heptyloxy-3-methylphenyl)ethyl]propan, 

2-Amino-2-trldecyl-1 ,3-propandiol, 

2-Amino-2-tetradecyl-1 ,3-propandiol, 

2- Amino-2-pentadecy I- 1 ,3-p ropandiol, 

2-Amino-2-hexadecyl-1 ,3-propandiol, und 



10 
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2'Amino-2- (1,2,4-trihydroxybutyl)-l,3-propandiol, oder ein Hydrat derselben. Oder etn pharmazeutisch an- 
nehmbares Salz derselben. 

38. 2-Annin<>-1.3-propandiol-Verbindung gemaB Anspruch 12, worin das pharmazeutisch annehmbare Salz aus Hy- 
5 drochlorid, Hydrobromid. Sulfal. Acetal, Fumarat, Maleat, Benzoat, Citrat. Malal, Methansultonat und Benzolsul- 

fonat ausgewahit ist. 

39. Verwendung einer 2-Amino-1 .S-propandiol-Verblndung- oder eines pharmazeutisch annehmbaren Salzes dersel- 
ben gema3 irgendeinem der Anspruche 1 bis 38 zur Herstellung eines Medikaments zur Immunosuppression. 

10 

40. Verwendung einer 2- Amino- 1 .3-propandiol-Verbindung der Forme! 

CHaOR^b 

IS I 

R^bR^bN — C — CHaOR^b (1-3) 

I 

CHiR^b 



20 



worm 



R^b ist: ein substituiertes, geradkettiges oder verzweigtkettiges AlkyI mit 1 bis 30 Kohlenstoffatomen, ein sub- 
stituiertes, geradkettiges oder verzweigtkettiges Alkenyl mit 2 bis 30 Kohlenstoffatomen oder ein substituiertes, 
^s geradkettiges oder verzweigtkettiges Alkinyl mit 2 bis 30 Kohlenstoffatomen, und 

R^b, R^b, R^b und R^b gleich oder voneinander verschieden sind, und jedes Wasserstoff. ein AlkyI oder ein 
Acyl darstellt; 

worin das substituierte, geradkettige oder verzweigtkettige AlkyI mit 1 bis 30 Kohlenstoffatomen, das substi- 
tuierte, geradkettige oder verzweigtkettige Alkenyl mit 2 bis 30 Kohlenstoffatomen und das substituierte. ge- 

^ radkettige oder verzweigtkettige Alkinyl mit 2 bis 30 Kohlenstoffatomen einen Substituenten aufweisen, der 

aus Alkoxy, Alkenyloxy, Alkinyioxy. Aralkyloxy, Acyl, Alkylamino, Alkylthio, Acylamino, Alkoxycarbonyl, Alkoxy- 
carbonylamino, Acyloxy, Alkylcarbamoyl, Nitro, Halogen, Amino, Hydroxy, Carboxy, gegebenenfalls substitu- 
iertem Phenyl und gegebenenfalls substituiertem CycloatkyI ausgewahit ist; und das oben erwahnte gegebe- 
nenfalls substituierte Phenyl und das gegebenenfalls substituierte Cycloalky1 1 bis 3 Substituenten aufweisen 

55 konnen, die aus AlkyI, Alkenyl, Alkinyl, Alkoxy, Alkenyloxy, Alkinyioxy, Aralkyloxy, Acyl, Alkylamino, Alkylthio. 

Acylamino. Alkoxy-carbonyl, Alkoxycarbonylamino, Acyloxy, Alkylcarbamoyl, HaloalkyI, Nitro, Halogen, Ami- 
no, Hydroxy und Carboxy ausgewahit sind; oder ein pharmazeutisch annehmbares Salz derselben zur Her- 
stellung eines Medikaments zur lmmunosuppressk)n. 

40 41. Verwendung einer 2-Amino-1 .3-propandtol-Verbindung der Formel 



4S 



SO 

worin 



CH20R*b 
I 

R^bR^bN — C — ClhOR^b (1-4) 

I 

Ra 



Ra ein geradkettiges oder verzweigtkettiges AlkyI mit 12 bis 22 Kohlenstoffatomen ist, 

ss . welches in der Kette eine Bindung, ein Heteroatom, ausgewahit aus einer Oop- 

pelbindung, einer Dreifachbindung, Sauerstoff, Schwefel, Sulfinyl. Sulfonyl, -N 
(R®)- (worin Wasserstoff, AlkyI. AralkyI, Acyl oder Alkoxycarbonyl ist), undCar- 
bonyl aufweisen kann, und 
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. das als einen Substituenten Alkoxy, Alkenyloxy. Alkinyloxy. Aralkyloxy. Acyl, Allqr- 
lamino. Alkylthio, Acylamino, Alkoxycarbonyl, Alkoxycarbonylamino, Acyloxy. M- 
kylcarbamoyl. Nitro. Halogen. Amino. Hydroxyimino. Hydroxy Oder Carboxy auf- 
weisen kann, und 

R2b R3b R^b und RSb gleich Oder voneinander verschieden sein konnen. und jedes Vtesserstoff, ein AlkyI 
R b. R b. R b und H D g^^^ ^^^^ pharmazeutisch annehmbaren Seizes derselben zur Her- 

stellung eines Medlkaments zur Immunosuppression. 

« Vero/endung einer 2-Amlno-1 .3-propandlol-Verbindung Oder eInes pharmazeutisch annehmbaren Salzes dersel- 
b^w^ in den AnsprOchen 1 bis SS^O und 41 def^iert ist. zur Herstellung eines Medikaments zur UnterdrOckung 
der AbstoBung. 

43 Verwenduna einer 2-Amlno-1 .3-propandiol-Verbindung oder eines pharmazeutisch annehmbaren Sabesdeisel- 
b^rw^ ?n deTLpfil^hen 1 bis 3^. 40 und 41 definiert Ist. zur Herstellung eines Medikaments fur Auto.mmun- 
krankheiten. 

44 venwendunq einer 2-Amino-l .3-propandiol-Verbindung oder eines pharmazeutisch annehmbaren Salzes dei^ 
b^l rdeTrnsprOchen i bfs k AO und 41 definiert ist. zur Herstellung eines Medikaments zur Pravent«n 
Oder Behandlung rheumatoider Arthritis. 

41; vprw^nduna einer 2-Amlno-1 3-propandlol-Verbindung oder eines pharmazeutisch annehmbaren Salzes dersel- 
b^w^ in deTrnsprrch^^^^ bis k 40 und 41 definiert ist. zur Herstellung eines Medikaments zur Pravent»n 
Oder Behandlung von Schuppenflechte oder atopischer Dermatitis. 

4fi Venwenduna einer 2-Amino-1 ,3-propandiol-Verbindung oder eines pharmazeutisch annehmbaren Salzes dersel- 
b^Se rdeTIniSen i bis k 40 und 41 definiert ist. zur Herstellung sines Medikaments zur Pravention 
Oder Behandlung von Bronchialasthma oder Pollenkrankheit. 

47 Verwenduna einer 2-Amino-1 ,3-piopandiol-Verbindung oder eines pharmazeutisch annehmbaren Salzes dersel- 
b^i rden AnsprOchen \ bte k 40 und 41 definiert ist. zur Herstellung eines Medikaments zur Pravent«n 
Oder Behandlung der Behcet's Krankheit. 

48. 2-Amino-2- (2- (4-octylphenyl)ethyl)-1 ,3-propandiol-Hydrochlorid. 

49 Pharmazeutische Zusammensetzung. umtassend (a) 2-Annino-2-(2 .(4-octylphenyl)ethyl).1.3.propandiol-Hydro- 
chlorld und (b) einen Trager, einen Tragerstoff oder ein Verdunnungsmittel. 

50. Verwendung von 2-Amlno.2.(2-{4-octylpheny!)ethyl)-1.3-^ zur Herstellung eines Medika- 
ments zur Immunosuppression. 

51. verwendung von 2-Amino-2-(2-(4-octylphenyl)ethyl)-1.3-propandiol.Hydrochtorid zur Herstellung eines Medika- 
ments zur Unterdruckung der AbstoBung. 

52 Verwendung von 2-Amino-2- (2- (4-octylphenyl)ethyl)-1 .S-propandiol-Hydrochlorid zur Herstellung eines Medika- 
ments zur Pravention Oder Behandlung von Autoimmunkrankheiten. 

S3. Verwendung von 2-Amino.2-(2- (4-octylphenyl)ethyD-1.3-propandiol-Hydrochlorkl zur Herstellung eines Medika- 
ments zur Pravention oder Behandlung von rheumatoider Arthritis. 

S4 verwendung von 2-Amino-2-(2-(4-octyIphenyl)ethyl)-1.3-propandiol-HydK^hlorid zur Herstellung eines Medika- 
ments zur Pravention oder Behandlung von Schuppenflechte oder atopischer Demiatitis. 

56 verwendung von 2-Amino.2-(2-(4-octylphenyl)ethyl)-1.3-propandiol-Hydrochlorid zur Herstellung eines Medika 
ments zur Pravention oder Behandlung von Bronchialasthma oder Pollenkrankheit. 

56. Verwendung von 2-Amino-2- (2- (4-octylphenyl)ethyl)-1.3-propandiol-Hydrochlorid zur Herstellung eines Medika 
ments zur Pravention oder Behandlung der Behcet's Krankheit. 
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57. Pharmazeutische Zusammensetzung, umfassend eine 2-Amino-1,3-propandiol-Verbindung gemaB irgendeinem 
der Anspruche 1 bis 38 in Kombinatlon mit einem Immunosuppressivum, das aus Cyclosporin. Azathioprin, einem 
Steroid und FK-506 ausgewahit ist. 

58. Pharmazeutische Zusammensetzung gemaf3 Anspruch 57, worin die 2-Amino-1,3-propandiol-Verbindung 2-Ami- 
no-2-(2-(4-octylphenyl)elhyl)-l,3-propandiol-Hydrochlorid ist. 



Revendicatlons 

1. D6riv6 diB 2-amino-1 ,3-propanediol de formula 

CH^OR^b 

R^bR^bN — C — CHjOR^b (1-4) 

Ra 

dans laquelle 

Ra est un groupe alkyle ^ chaTne droite ou ramifi^e ayant de 12 ^ 22 atomes de carbone 

qui peut comporter, dans la chatne, une liaison, uiri hdtdroatome ou un groupe, 
choisis parmi une double liaison, une triple liaison, un atome d'oxyg^ne ou de 
soufre, un groupe sulfinyle, sulfonyle, -N(R^)- (R^ repr^sentant un atome d'hydro- 
g6ne ou un groupe alkyle, aralkyle, acyle ou alcoxycarbonyle), et le groupe car- 
bonyle. et 

qui peut porter comme substituant un atome d'halog^ne ou un groupe alcoxy, al- 
c6nyloxy, atcynyloxy, aralkyloxy, acyle, alkylamino, alkylthio, acylaming, alcoxy- 
carbonyle, alcoxy carbony lam ino, acyloxy, alkylcarbamoyle, nitro, amino, hydroxyi- 
mino, hydroxyle ou carboxyle; et 

R^b, R^b, R^b et R^b sont identiques ou diffdrents et representent chacun 

un atome d'hydrog&ne ou un groupe alkyle ou acyie; ou sel pharmaceutk:|uement ac- 
ceptable d'un tel compos6, 6tant entendu que lorsque I'un des radicaux R^b et R^b est 
un atome d'hydrogfene et Tautre est un atome d'hydrogfene. un groupe alkyle ou acyle, 
R^b est un atome d'hydrog6ne ou un groupe acyte en C^.^g et R^b est un atome d'hy- 
drog^ne ou un groupe acyle en C^.^g, alors R° n'est pas un groupe alkyle, alcdnyle ou 
alcynyle ^ chaTne droite ou ramifi^e ayant de 12 ^ 16 atomes de carbone et 6tant noh 
substitu6 ou substitu^ par un groupe hydroxyle, acyloxy ou alkylthio. 

2. D^riv6 de 2-amino-1 ,3-propanediol de la revendicatbn 1 . de formule 

CH^OH 

R^cR^cM C — CH^OH (1-5) 

Rb 

dans laquelle 

Rb est un groupe alkyle ^ chaTne droite ou ramifi^e ayant de 13 ^ 20 atomes de carbone, qui peut 

comporter, dans la chaine, un atome d'oxyg6ne, et qui peut porter comme substituant un atome 
d'halog^ne ou un groupe nitro, amino, hydroxyle ou carboxyle; et 

R^c et R^ sont identiques ou diff^rents et representent chacun un atome d'hydrog^ne ou un groupe alkyle, 

ou sel pharmaceutiquement acceptable d'un tel compost, 6tant entendu que torsque t'un des 
radicaux R^c et R^c est un atome d'hydrogene et I'autre est un atome d'hydrogfene ou un groupe 
alkyle inf^rieur, alors Rb n'est pas un groupe alkyle k chaTne droite ou ramifi^e ayant de 13 ^ 16 
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alomes de carbone et etant non substitu6 ou substitu6 par un groupe hydroxyle. 
D6riv6 de 2-amino-1 ,3-propanediot de la revendication 1 ou 2, de formule 




dans laquelle 

Rc est un qroupe alkyle k chatne droite ou ramifi6e ayant de 17 a 20 atomes de carbone, ou un Qro^pe alMe a 
Satne droTe ouVamm^e ayant de 1 3 a 20 atomes de cartK^ne. qui est substitu6 par un atome d'halog^ne, 

ou sel pharmaceutiquement acceptable d'un tel composd. 

D6riv6 de 2-amino-1 .3-propanediol de Tune quelconque des revendications 1. 2 et 3. choisi parmi: 

te 2-amino-2-heptad6cyl-1 ,3-propanediol, 

le 2-amine-2-octadecyl-1 ,3-propanediol, 

le 2-amino-2-nonad6cyl-1 ,3-propanediol, 

le 2-amino-2-elcosyl-1 ,3-propanedlol, 

le 2-amine-2-(12-fluorodod6cyl) -1 ,3-propanediol et 

le 2-amino-2-(1 4-fluorot6trad6cyl)-1 ,3-propanediol, 

ou eel pharmaceutiquement acceptable d'un tel compos6. 

D6riv6 de 2-amino-1 ,3-propanediol de formule 




(1-8) 



dans laquelle 



Re est un radical ph6nylalkyle dans lequel le fragment alkyle est une chaJne droite ou ramifi6e ayant de 6 k 20 
aSres ^caS un radical phSnylalkyle dans lequel le fragment alkyle est une chatne alkyle dro.te ou 
rlmTfJe ayant dTr^. 30 atomes de carbone, ledit radical ph6nylalkyle 6tant subst tu6 par un Qroupe allqMe 
Ln C C rchatne droite ou ramifi6e, 6ventuellement substitufi par un atome d'halog6ne. un groupe a\co^ 
!n c''?°" t cha "ne d^ te ou ramifiee. 6venluellement 8ubstitu6 par un atome tfhalog^ne, un groupe a\o6. 
nJiS pt/nytfco;^^^^^^^^^^^^ ph.nylalcoxyalky.e, ph^noxyafcoxy ou Pj^-^Me en Ce^ 

c ]^ chatne droite ou ramifi6e; un radical cycloalkylalkyle dans lequel le fragment alkyle est une cha^e 
Sroiie ou r^iriie a^nt de 6 a 20 atomes de carbone; un radical cycloalkylalkyle substitu* par une chaUne 
aSe Z^B^ rSe ayant de 6 20 atomes de carbone; un radical h6,6roarylalkyle dans lequelle 
Smert aSe ei une chaL droite ou ramlfifie ayant de 6 a 20 atomes de carbone; un radical h6t6r^- 
r^alXubstitu^ par une chatne alkyle lin^aire ou ^rnifi.e ayant de 6 k 20 -^'-^l^^^^^l'^^^^^l 
h6t6rocycloalkyle dans lequel le fragment alkyle est une chatne droite ou ram*6e ayant de 6 a 20 atomes 
So cL^one ou un radical heterocycloalkyle substKu* par une chatne alkyle linte.re ou ramrf.6e ayant de 6 



fel^grTt a^tepouvant composer, dans la chatne carbon^e. une l^ison, un h^t.roatome ou un groups 
choXparm une double liaison, une triple liaison, un atoms d'oxyg^ne ou de souf re, un groupe sulfinyle, 
SZyir™ (R^ repr6sentant un atome d'hydrogfene ou un groupe alkyle, aralkyle, acyle ou alcoxycar- 
bS etle groupe carbonyle, et pouvant porter comme substituant un atome d'halogfene ou un groupe 
To^ £^^^\^^Z arall^loxy, ac^le. alkylamino. alkylthio. acylamino, ateoxycarbonyle, alcoxy- 
^Z.ytSZl>i. a JcarbJSoyle. nitro, amino. hydK,xyle ou carboxyle; ou sel pharmaceufquement 
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acceptable d'un tel composd. 
D^riv^ de 2-amino-1 ,3-propanediol de la revendication 5. de formule • ' 

CH^OH 

H^N C — CH^OH (1-9) 

2,2 

Rf 

dans taquelle 

Rf est un radical ph6nylalkyle dans lequel le tragnnent alkyle est une chaTne droite ou ramifi6e ayant de 6 & 20 
atomes de carbone, qui peut comporter dans la chaTne carbon^e un ou deux atomes d'oxygdne; un radical 
ph^nylalkyie dans lequel le fragment alkyle est une chaTne alkyle tin^aire ou rannjflde ayant de 1 d 30 atomes 
de carbone, ledit radical phenylalkyle ^tant substitud par un groupe alkyle en Cg-Cgo, d chaTne droite ou 
ramlfi^e, Sventuellement substitu6 par un atome d'halog^ne, un groupe alcoxy en Ce-CgQ. ^ chaTne droite ou 
ramrfi^e, eventuellement substitud par un atome d'halog^ne, un groupe alcdnyloxy, phSnylalcoxy, halogdno- 
ph6nylalcoxy, ph6nylalcoxyalkyle, ph6noxyalcoxy ou ph6noxyalkyle en C6-C20. ^ chaTne droife ou ramifi6e; 
un radical cycloalkylalkyle dans lequel le fragment alkyle est une chaTne lin^aire ou ramifi^e ayant de 6 ^ 20 
atomes de carbone, qui peut comporter dans la chaTne carbon6e un ou deux atomes d'oxygdne; un radical 
cycloalkylalkyle substitu6 par une chaTne alkyle lin^aire ou ramifide ayant de 6 d 20 atomes de carbone; un 
radical het^roarylalkyle dans lequel le fragment alkyle est une chaTne droite ou ramifi6e ayant de 6 d 20 
atomes de carbone, qui peut comporter dans la chaTne carbon^e un ou deux atomes d'oxygdne; un radical 
h^tSroarylalkyle substituS par une chaTne alkyle lindaire ou ramifiSe ayant de 6 ^ 20 atomes de carbone; un 
radical h6t6rocycloa!kyIe dans lequel le fragment alkyle est une chaTne droite ou ramifi6e ayant de 6 ^ 20 
atomes de carbone, qui peut comporter dans la chaTne carbonSe un ou deux atomes d'oxyg^ne; ou un radical 
h6t6rocycloalkyle substitu6 par une chaTne alkyle lin^aire ou ramifi6e ayant de 6 ci 20 atomes de C3rtx)ne; 
le fragment alkyle pouvant comporter dans la chatne carbonee un substituant choisi parmi un atome d'halog^- 
ne et des groupes alcoxy, alc^nyloxy, alcynyloxy. aralkyloxy, acyle. alkylamino, alkylthio, acylamino, alcoxy- 
carbonyle. alcoxy carbony lam ino, acyloxy, alkylcarbamoyle, nrtro. amino, hydroxyle et carboxyle; 
ou sel pharmaceutiquement acceptable d'un tel compost. 

Derive de 2-amino-1 ,3-propanediol de la revendlcatbn 5 ou 6, de formule 

CH^OH 

H^N Cr— CH-OH (I-IO) 

Rg 

dans laquelie 

Rg est un radical phenylalkyle dans lequel le fragment alkyle est une chaTne droite ou ramifi^e ayant de 6 ^ 20 
atomes de carbone. qui peut comporter dans la chaTne carbonee un ou deux atomes d'oxygdne; un radk^l 
phenylalkyle dans lequel le fragment alkyle est un groupe alkyle k chaTne droite ou ramifi6e ayant de 1 ^ 30 
atomes de carbone, ledit radical phenylalkyle etant substitue par un groupe alkyle en 0^-0^4 k chaTne droite 
ou ramifiee. eventuellement substitue par un atome d'halog&ne. un groupe alcoxy en C6*C^4 k chaTne droite 
ou ramifiee, eventuellement substitue par un atome d'halogene, un groupe alcenyloxy, phenylateoxy, halog6- 
nophenylalcoxy, ph6nylalcoxyalkyle, phenoxyalcoxy ou ph6noxyalkyle en Cg-C ^ 4, ^chaTne droite ou ramifi6e; 
un radical cycloalkylalkyle dans lequel le fragment alkyle a de 6 ^ 20 atomes de carbone; un radk^al cycloalk- 
ylalkyle substitue par un groupe alkyle ^ chaTne droite ou ramifiee ayant de 6 d 14 atomes de carbone; un 
radical heteroarylalkyle dans lequel le fragment alkyle a de 6 d 20 atomes de carbone; un radical heteroa- 
rylalkyle substitue par un groupe alkyle ^ chaTne droite ou ramifiee ayant de 6 ^ 14 atomes de carbone; un 
radical heterocyctoalkyle dans lequel le fragment alkyle a de 8 ^ 20 atomes de carbone; ou un radk:al het6- 
rocycloalkyle substitue par un groupe alkyle S chaTne droite ou ramifiee ayant de 6 ^ 14 atomes de carbone; 
ou sel pharmaceutiquement acceptable d'un tel compose. 
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D6riv6 de 2-amino-1 ,3-propanediol de la revendication 7. de formule 



CH2OH 

H^N C CH^OH (1-11) 

Rh 



dans taquelle 



Rh est un radical ph6nylalkyle dans lequel le fragment alkyle a de 6 a 20 atomes de caibone. un ^'^^fj^^^^' 
TaTc^walMe dans lequel le fragment alkyle et le fragment alcoxy ont de 6 a 20 atomes de carbone au totel. 
SiT^iiTSi^SkJle dans lequel le Lgment alkyle a de 6 ^ 20 atomes de carbone ou un radial ph6- 
no^ityXSslequeMef^gmentalMeetl^ 
OU sel pharmaceutiquement acceptable d'un tel connpos6. 

Deriv6 de 2-amino-1 ,3-propanediol de la revendication 8. choisi parml: 

le 2-amino-2-(B-phenyloctyl)-1 ,3-propanedlol, 

le 2-amino-2-(9-phenylnonyl)-1 ,3-propanediol, 

le 2-amino-2-(10-ph6nyld6cyl)-1 .3-propanediol. 

le 2-amino-2-(11-ph6nylund6cyl)-1 ,3-propanediol, 

le 2-amino-2-(12-ph6nyldod6cyl)-1 .3-propanediol, 

le 2-amino-2-(13-ph6nyltrid6cyl)-1 .3-propanediol, 

le 2-amino-2-(14-ph6nyltetrad6cyl)-1 ,3-propanediol, 

le 2-amino-2-(15-phenylpentad6cyl)-1 ,3-propanediol. 

le 2-amino-2-(1 6-ph6nylhexad6cyl)-1 ,3-propanedloI. 

le 2-amino-2-[6-(8-phenyloctyloxy)hexyI)-1 ,3-propanediol, 

le 2-amino-2-(8-phenylm6thyloxyoctyl)-l ,3-propanediol, 

le 2-amlno-2-(9-phenoxynonyl)-1 ,3-propanediol, 

le 2-amino-2-(12-ph6noxydodecyl)-1, 3-propanediol et 

le 2-amino-2-[6-(2-ph6noxy6thyloxy)hexyl]-1 ,3-propanediol. 

ou sel pharmaceutiquement acceptable d'un tel compos6. 

10. Derive de 2-amino-1 ,3-propanediol de la revendication 7. de formule 

CH^OH 

H^N — C — CH^OH CI- 12) 

Ri 



dans laquelle 
Ri 



est un radical ph^nylalkyle dans lequel le fragment alkyle est un groupe alkyle 6 chaTne ^^o^^^'^^^^^ 
Slnt de 1 6 30 atomes de carbone. ledit radical ph^nylalkyle 6tant substnu6 par un groupe aH^le en Ce-C,^ 
a ChaTne droite ou ramifiee. eventuellement substitu6 par un atome d'halogene. un groupe alco)Q^ en Ce-C,4 
drolte ou ramifiee. 6ventuellement substitu6 par un atome d'halogene ou un groupe alc6nyloxy en 
C6-Ci4 k ChaTne droite ou ramifi6e, 

le fragment alkyle du radical ph6nylalkyle pouvant 6tre 8ubstitu6 par un groupe hydroxyle. 
ou sel pharmaceutiquement acceptable d'un tel compos6. 

11. D6riv6 de 2-amino-1 .3-propanediol de la revendication 10. de formule 
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CH^OH 

•C — CH^OH 



(1-13) 



' dans laqueile 

Ri est un radical ph^nylalkyle dans lequel le fragment alkyle est un groupe alkyle en C2-Cq dventuellement 
substitu^ par le groupe hydroxyle, ledit radical ph^nylalkyle ^tant substitu^ par un groupe alkyle en Cg-C^4 
6 chaTne droite ou ramifi6e, ^ventuellement substitu6 par un atome d'halogfene, un groupe alcoxy en C^-C^^ 
^ ChaTne droite ou ramifi^e, ^ventuellement substitu6 par un atome d'halog^ne ou un groupe alc^nyloxy en 
C6-C^4 ^ chaTne droite ou ramifide. 

ou sel pharmaceutiquement acceptable d'un tel compost. 

12. D6riv6 de 2-amino-1,3-propanediol de la revendicatksn 10 ou 11, choisi parmi: 

le 2-amino-2-[2-(4-heptylph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-octylph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amlno-2-[2-(4-nonylph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-d6cylphdnyl) 6thyl]-l,3-propanedk>l, 

le 2-amino-2-[2-(4-und^ylph6nyl)6thyl]-1 ;3-propanediol. 

le 2-amino-2-[2-(4-dod6cylph6nyl)ethyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-trid6cylph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-t6trad6cylph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-hexyloxyph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-heptyloxyph6nyl)6thyl]-1,3-propanediol, 

le 2-amino-2-[2-(4-octyloxyph6nyl)6thyI]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-nonyk>xyph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-d6cyloxyph6nyl)6thyl]-1 ,3-propanedlol, 

le 2-amino-2-[2-(4-und6cyloxyph6nyl)6thyl]-1 ,3-propanedlol, 

le 2-amino-2-[2-(4-dod6cyloxyph6nyl)6thyl]-1 ,3-propanedlol, 

le 2-amino-2-[2-(4-trid6cyloxyph6nyl)6thyl]-1,3-propanediol, 

le 2-amino-2-[2-(4-(8-fluoro-octyl)ph6nyl)6thyl]-1 ,3-propanediol. 

le 2-amino-2-[2-(4-(1 2-fluorodod6cyl)ph6nyl)6thyl]-1 ,3-propanediol, 

le 2-amino-2-[2-(4-(7-fluoroheptyk>xy phenyl) 6thyl]-1,3-propanediol, 

le 2-amino-2-[2-(4-(1 1 -fluoro-und6cyloxy)ph6nyl)6thyl]-1 ,3-propanedk)l et 

le 2-amino-2-[2-(4-(7-oct6nyloxy)ph6nyl)6thyl]-1 ,3-propanedtoI, 

ou sel pharmaceutiquement acceptable d'un tel compost. 

13. D6rivd de 2-amino-1 ,3-propanediol de la revendication 7, de formula 



CH^OH 

(1-14) 




dans laqueile 

Rk est un radical phdnylalkyle dans lequel le fragment alkyle est un groupe atkyle ^ chaTne droite ou ramifide 
ayant de 1 § 30 atomes de carbone, ledrt radical ph^nylalkyle ^tant substitu^ par un groupe phSnylalcoxy, 
halog^nophSnylalcoxy, ph^nylalcoxyafkyle, ph^noxyalcoxy ou ph^noxyalkyle, 
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ou sel pharmaceutiquement acceptable d'un te! compos6. 
14. D6riv6 de 2-amino-1 ,3-propanediol de la revendication 13, de tormule 



CH^OH 



H.N C CH.,OH (1-15) 



dans laquelle 



Rl est un radical ph6nylalkyle dans lequel le fragment alkyle a de 2 ^ 6 atomes de carbone ledit radical ph6ny- 
falkyle Ttant substrt^^ un groupe ph^nylalcoxy dans lequel le fragment alcoxy a de 2 ^ 8 atomes de 
caS^nfun groupe halog^nophenylalcoxy dans lequel le fragment alcoxy a de 2 ^ 8 atomes de carbone. un 
™ ph^ dans lequel le fragment alcoxy et le fragment alkyle ont de 2 ^ 8 atomes de carbone 

sZTon^^^^^ iequel le fragment alcoxy a de 2 ^ 8 atomes de carbone ou un groupe 

ph6noxyalkyle dans iequel le fragment alkyle a de 2 ^ 8 atomes de carbone. 



ou sel pharmaceutiquement acceptable d'un tel compos6. 

15. D6riv6 de 2-amino-1 ,3-propanediol de la revendlcatton 13 ou 14. choisi parmi: 

le 2-amino-2-[2-(4-ph§nylmethyloxyph6nyl)6thyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(4-(2-ph6nylethyloxy)ph6nyl)6thyl]-1.3-propanediol, 
le 2-amino-2-[2-(4-(3-phenylpropyloxy)ph6nyl)6thyl]-1,3-propanediol. 
le 2-amino-2-[2-(4-(4-ph6ny!butyloxy)ph6nyl)6thyl]-1.3-propanediol, 
le 2-amino-2-[2-(4-(5-ph6nylpentyloxy)ph6nyl)6thyl]-1.3-propanediol. 
le 2-amino-2-[2-(4-(6-phenylhexyloxy)ph6nyl)6thyl]-1,3-propanediol. 
le 2-amino-2-[2-(4-(7-ph6nylheptyloxy)ph6nyl)6thyl]-1,3-propanediol. 

le 2-amino-2-[2-(4-(8-ph6nyloctyloxy)ph6nyl)6thyl]-1 ,3-propanediol. 
le 2-amino-2-[4-(6-(4-fluoroph6nyl)hexyloxy)ph6nyl)6thyl]-1,3-propanediol, 
le 2-amino-2-[2-(4-(5-ph6nylpentyloxymethyl)phenyl)6thyl]-1.3-propanediol. 
le 2-amino-2-[2-(4-(4-ph6noxylbutyloxy)ph6nyl)6thyl]-1.3-propanediol. 
le 2-amino-2-[2-(4-(5-phenoxypentyloxy)ph6nyl)6thyl]-1,3-propanedtol, 
le 2-amino-2-t2-{4-(6-ph6noxyhexy!oxy)ph6nyl)6thyl]-1 ,3-propanediol. 
le 2-amino-2-[2-(4-(7-ph6noxyheptyloxy)ph6nyl)6thyl]-1.3-propanediol. 
le 2-amino-2-[2-(4-(4-ph6noxybutyl)phenyl)6thyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(4-(5-phenoxypentyl)ph6nyl)6thyll-1 ,3-propanedtol, 
le 2-amino-2-[2-(4-(6-ph6noxyhexyl)ph6nyl)6thyl]-1 .3-propanediol et 
le 2-amino-2-[2-(4-(7-ph6noxyheptyl)ph6nyl)6thyll-1 .3-propanedk>l. 

ou sel pharmaceutiquement acceptable d'un tel compose 
16. D6riv6 de 2-amlno-1 .3-propanediol de la revendication 7. de formule 



CHjOK 

H^N — C — CH^OH (1-16) 



dans laquelle 

Rm est un radical cyctoalkylalkyle sub8titu6 par ur, groupe alkyle. dans lequel le fragment alkyle a de 6 & 20 
atomes de carbone au total, 
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ou set pharmaceutiquement acceptable d'un tel compost. 

17. D^rivd de 2'amino-1 ,3-propanediol de la revendicatlon 16. choisi parrni: 

le 2-amino-2-[3-(4-heptylcyclohexyl)propyl]-1 ,3-propanediol, 
le 2-amino-2-[4-(4-butylcyclohexyl)butyl]-1.3-propanediol, 
le 2-amino-2-[2-(4-octylcyclohexyl)6thyl]-1 ,3-propanedlol, 
te 2-amine-2-[2-(4-nonylcyclohexyl)6thylJ-1 ,3-propanediol et 
le 2-amlno-2-[2-(4-doddcylcyclohexyl)6thyl]-1 ,3-propanediol, 

ou sel pharmaceutiquement acceptable d'un tel compost. 

18. D^riv^ de 2-amino-1.3-propanediol de la revendication 7. de formule 

CH^OH 

H^N- — C — CH^OH (I-X7) 

Rn 

dans laquelle 

Rn est un radical pip6ridine-4-ylalkyle substltu^ par un groupe alkyle en position 1 /dans lequel le fragment alkyle 
a de 6 ^ 20 atomes de carbon e au total, 

ou sel pharmaceutiquement acceptable d'un tel compost. 

19. D^rivd de 2>amino-1,3-propanediol de la revendication 18, choisi parmi: 

le 2-amtno-2-[2-(l -octylpip6ridrne-4-yl)6thyl]-1 ,3-propanediol et 
le 2-amino-2-[2-(1 -dod6cylplp6rldine-4-yl)6thyl]-1 .3-propanediol. 

ou sel pharmaceutiquement acceptable d'un tel compost. 

20. D6riv6 de 2-amino-1, 3-propanediol de la revendication 7, de formule 

CH^OH 

H^N C CH^OH (1-18) 

RO 



dans laquelle 

Ro est un radical thi6nylalkyle dans lequel le fragment alkyle a de 6 d 20 atomes de carbone, un radical thidny- 
lalkyle substitu^ par un groupe alkyle, dans lequel le fragment alkyle a de 6 d 20 atomes de carborie au total, 
un radical pyridylalkyle dans lequel lef ragment alkyle a de 6 & 20 atomes de carbone ou un radical pyrkJyIalkyle 
substituS par un groupe alkyle, dans lequel le fragment alkyle a de 6 ^ 20 atomes de carbone au total, 

ou sel pharmaceutiquement acceptable d'un tel compost. 

21. D6n\/6 de 2-amino-1, 3-propanediol de la revendication 20, choisi parmi: 

le 2-amino-2-[2-(5-octyl-2-thi6nyl)6thyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(5-nonyl-2-thi6nyl)6thyl]-1 ,3-propanediol, 
le 2-amino-2-(2-(5-d6cyl-2-thi6nyl)6thyI]-1 ,3-propanediol, 
le 2-amino-2-{2-(5-dod6cy l-2-thi6nyl)6thyl]-1 .3-propanediol 
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le 2-amino-2-[1 3-(2-thienyl)trid6cyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(5-octyl-2-pyridyl)ethyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(5-decyl-2-pyridyl) ethyl]-1,3-propanediol, 
le 2-amlno-2-[13-(2-pyridyl)trid6cyl]-1 ,3-propanediol. 
le 2-amino-2-[2-(2-octyl-5-pyridyl)ethyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(2-d§cy!-5-pyridyl)6thyl]-1 ,3-propanediol, 
le 2-amino-2-[2-(13-(3-pyridyl)trid6cyl]-1 ,3-propanediol, 

ou sel pharmaceutiquement acceptable d'un tel compos6. 

22. D6riv6 de 2-amino-1 ,3-propanedioi de formule 




(1-19) 



dans laquelle 



Rp est un radical ph6nyle substitu6 par un groupe alkyle en Cg-C, un radical cycloalkyle substitu6 par un groupe 
alkyle en 0.-0,., un radical h6t6roaryle 6ubstitu6 par un groupe alkyle en 0^-0,^, ou un h6t6rocycle substitu6 
par un groupe alkyle en Ce-C^e, ou sel pharmaceutiquement acceptable d'un tel compos6. 

23. D6riv6 de 2-amino-1 ,3-propanediol de la revendbation 22, de formule 



CH^OH 
H^N — C — CH.OH 
Rq 



(1-20) 



dans laquelle 

Rq est un radical ph6nyle substitu6 par un groupe alkyle en Cg-CiB. 
ou sel pharmaceutiquement acceptable d'un tel compos6, 

24. D6riv6 de 2-amino-1 .3-propanediol de la revendication 22 ou 23, choisi parmi: 

le 2-amino-2-(4-d§cylph6nyl]-1 ,3-propanediol, 
le 2-amino-2-(4-dod6cylph6nyl]-1 ,3-propanediol, 
le 2-amino-2-(4-t6trad6cylph6nyl]-1 ,3-propanediol et 
le 2-amino-2-(4-hexad6cylph6nyl]-1 ,3-propanediol. 

ou sel pharmaceutiquement acceptable d'un tel compos6. 

25. D6riv6 de 2-amino-1, 3-propanediol de formule 



CK,OR a 

— CH-,OR a 

\ 1 
CH(OH)R^ 



(1-21) 



dans laquelle 
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est une chaTne carbon^e lin^aire ou ramifi^e, ^ventuellement substitute 



qui peut comporter, dans la chaTne, une liaison, un htttroatome ou un groupe, 
choists parmi une double liaison, une triple liaison, un atonne d'oxygdne ou de * 
soutre, un groupe sulfinyle, sulfonyle, -N(R6)- (R^ repr6sentant un atome d'hy- 
drog^ne ou un groupe alkyle, aralkyle, acyle ou alcoxycarbonyle), un groupe car- 
bonyle, arylfene 6ventuellement substitu6. cycloalkyl^ne 6ventuellement substi- 
Xu6, h^tdroarylene ^ventuellennent substitud et un groupe alicyclique dtrivt de 
celui-ci, 

qui peut porter, en bout de ChaTne (position CO) une double liaison, une triple liaison 
ou un substituant aryie tventuellement substitud, cycloalkyle Sventuellement 
substitud, hSttroaryle tventuellement substitu6 ou un groupe alicyclique dtrivd 
de celui-ci; et 

qui peut porter un substituant choisi parmi un atome d'halogfene ou un groupe 
alcoxy, alcenyloxy, alcynyloxy, aralkyloxy, alkyl6nedioxy, acyle, alkylamino, alk- 
ylthio, acylamino, alcoxycarbonyle, alcoxycarbonylamino, acyloxy, alkylcarba- 
moyle. halogtnoalkyle. halog6noalcoxy. nitro, amino, hydroxyimino, hydroxyle, 
carboxyle, aryle tventuellement substitud, aryloxy dventuellement substitud, cy- 
cloalkyle dventuellement substitud, hdtdroaryle dventuellement substitud ou un 
groupe alicyclique d^riv6 de celui-ci; 

Les radicaux aryl^ne ^ventuellement substitut, cycloalkyl^ne 6ventue)lement 
* . * substitu6, hdt6roaryl6ne ^ventuellement substitu6, un groupe alicyclique d^riv6 

de celui-ci, aryle dventuellement substitu6, aryloxy dventuellement substitud, cy- 
cloalkyle tventuellement substitud, hdttroaryle tventuellement substitut et un 
groupe alicyclique d6riv6 de celui-ci, mentionnts plus haut, pouvant porter un 
substituant choisi parmi un atome d'halogdne et des groupes alcoxy, alcenyloxy, 
alcynyloxy, aralkyloxy, alkyldnedioxy, acyle. alkylamino, alkytthio, acylamino, al- 
coxycarbonyle, alcoxycarbonylamino, acyloxy, alkylcarbamoyle, halogenoalkyle, 
halogtnoalcoxy, nitro, amino, hydroxyle et carboxyle; et 

R%, R^a, R^a et R^a sont identiques ou diff^rents et reprdsentent chacun un atome d'hydrog^ne ou un 

groupe alkyle, acyle ou alcoxycarbonyle; 

ou sel pharmaceutiquement acceptable d'un tel compost, ttant entendu que 

(a) lorsque I'un des radicaux R^a et R^a est un atome d'hydrogfene et I'autre est 
un atome d'hydrogfene, un groupe alkyle ou acyle inf6rieur, R^a est un atome 
d'hydrog6ne ou un groupe acyle en C^.is ©st un atome d'hydrog6ne ou 
un groupe acyle en C^.ig. alors R^ n'est pas un groupe alkyle, alctnyleou alcynyle 
k chaTne droite ou ramifite ayant jusqu*^ 15 atomes de carbone et ttant non 
substitut ou substitut par un groupe hydroxyle, acyloxy ou alkylthio. 

(b) lorsque i'un des radicaux R^a et R^a est un atome d'hydrogtne et I'autre est 
un atome d'hydrog^ne, un groupe alkyle ou acyle inftrieur, R^a est un atome 
d'hydrogene ou un groupe acyle en C^.ie ©^ est un atome d'hydrogdne ou 
un groupe acyle, alors R"" n'est pas un groupe alkyle, alctnyle ou alcynyle k chaT- 
ne droite ou ramifite ayant jusqu'^ 20 atomes de carbone, avec ou sans un h6- 

. tdroatome dans la chaTne alkyle, alctnyle ou alcynyle. 

26. Dtrivt de 2-amlno-1 ,3-propanediol de la revendication 25, de formule 

CHjOH 

H-,N C CH^OH (1-22) 

CH(OH)Rr 

dans laquelle 

Rr est un radical alkyle ayant de 1 ^ 30 atomes de carbone, a chaine droite ou ramifite et etant tventuellement 
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substitue par le groupe hydroxyle et/ou le groupe hydroxyimino. qui peut porter dans la chaTne une double 
liaison ou un groupe carbonyle, 

sel pharmaceutiquement acceptable d'un tei compos6. 6tant entendu que R, n'est pas 

. un groupe alkyle ou alcenyle k chatne droite ou ramifi6e ayant jusqu'^ 15 atomes de carbone et 6tant non 

substitu6 ou substitu6 par le groupe hydroxyle, ni 
- un groupe alkyle ou alcenyle ^ chaTne droite ou ramifi^e ayant jusqu'a 20 atomes de carbone. 

27. Deriv6 de 2-amino-1 ,3-propanediol de la revendication 25 ou 26. choisi parmi: 

le 2-amino-2-(1 .2,12-trihydroxy-4-octad6cenyl)-1 .3-propanediol. 
le 2-amino-2-(1 ,2-dihydroxy-4-octad6c6nyl)-1 ,3-propanediol. 
le 2-amino-2-(1 ,2-dihydroxyoctad6cyl)-1 ,3-propanediol, 
le 2-amino-2-(1 , 1 2-dihydroxy-4-octad6c6nyl)-1 ,3-propanediol, 
le 2-amino-2-(1,2,12-trihydroxyoctad6cyl)-1. 3-propanediol, et 

le 2arno-2-(1,12-dihydroXyLadecyl)0.3-propan^ ou sel pharmaceutiquement acceptable dun tel 
compost. 

28. Derive de 2-amino-1 .3-propanediol de la revendication 25, de formule 



CH^OH 

H^N C — CHgOH (1-23) 

CH(OH)RS 



'2 



dans laquelle 



Rs est un radical ph6nylalkyle substitu6 par un groupe alkyle en C^-Cu & cha.ne drorto ou 

ment substitu6 par un atome tfhalogfene. un groupe alcoxy en Cg-C^^ & chatne droite ou ram,f.6e, 6ventuel- 
l^lnt substitu6 par un atome d-hatogfene. ou un groupe alc6nyloxy en C,-C,„ ^ chatne drorte ou ram.f.6e. 

OU sel pharmaceutiquement acceptable d'un tel compost. 

29. D6riv6 de 2-amino-1 .3-propanediol de la revendication 28. choisi parmi: 

le 2-amino-2-[1 -hydroxy-2-(4-octylph6nyl)6thyl]-1 , 3-propanediol. 
le 2-amino-2-[2-(4-dod6cylph6nyl)-1 -hydroXy6thyl]-1 .3-propanediot, 
ie 2-amino-2-[2-(4-hepty loxyph6nyl)-1 -hydroxy6thyl]-1 ,3-propanediol, 
le 2-amino-2-[1 -hydroxy-2-(4.und6cyloxyph6nyl)6thyl]-1 ,3-propanediol. 
le 2-amino-2-[2-(4-(8-fluoro-octyl)phenyl)-1 -hydroxy6thyl]-1 .3-propanediol. 
le 2-amino-2-[2-(4-(1 2-fluorododecyl)ph6nyl)-1 -hydroxy-ethyl]-1 .3-propanediol, 
le 2-amino-2-[2-(4-(7-fluoroheptyloxy)phenyl)-1 -hydroxy- 6thy I]- 1 ,3-propanediol et 
le 2-amino-2-[1 -hydroxy-2-(4-(1 1 -f luoro-und6cyloxy)-ph6ny l)6thyl]-1 .3-propanediol. 

ou sel pharmaceutiquement acceptable d'un tel compos6. 
30. Deriv6 de 2-amino-1 ,3-propanediol de formule 

CH^OR^a 

R^aR^aN — C — CH^OR^a (1-24) 



CH=CHRt 



dans laquelle 
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est une chaTne carbon^e lin^aire ou ramifiSe, ^ventuellement substitute 



qui peut comporter. dans la chaTne, une liaison, un htttroatome ou un groupe, 
choisis parmi une double liaison, une triple liaison, un atome d*oxyg^ne ou de 
soufre, un groupe sulfinyle, sulfonyle, -N(R6)- (R® repr6sentant un atome d'hy- 
drogdne ou un groupe alkyle, aralkyle, acyle ou alcoxycarbonyle), un groupe car- 
bonyle, aryl6ne 6ventuellement substitu6, cycloalkyl^ne 6ventuellement substi- 
tu6, h^t^roaryl^ne tventuellement substitut et un groupe alicyclique ddrivt de 
celul-ci, et 

qui peut porter un substituant choist parmi un atome d*hatog6ne ou un groupe 
alcoxy, alc^nyloxy, alcynyloxy, aralkyloxy, alkyldnedioxy, acyle, alkylamino, alk- 
ylthio, acylamino, alcoxycarbonyle, alcoxycarbonylamino, acyloxy, alkylcarba- 
moyle, halog^noalkyle, halogdnoalcoxy, nitro, amino, hydroxyle, carboxyle. aryle 
6ventuellement substitu6, aryloxy 6ventuellement substitu6, cycloalkyle 6ven- 
tuellement substitut, h6t6roaryle tventuellement substitut ou un groupe alk^y- 
clique dSrivd de celui-ci; 

un radical aryle 6ventuellement substitut, cycloalkyle Sventuellement substitud. 
h6t6roaryle dventuellement substitut ou un groupe alicyclique ddriv6 de celui-ci; 
Les radicaux aryldne tventuellement substttut, cycloalkyldne dventuellement 
substitut, h^t^roaryldne ^ventuellement substitut, un groupe alicyclique dtrivt 
de celui-ci, aryle 6ventuellement substitud, aryloxy 6ventuellement substitu6, cy- 
cloalkyle dventuellement substitut, h^ttroaryle tventuellement substrtut et un 
groupe alicyclique d6rtv6 de celui-ci, mentionnds plus haut, pouvant porter un 
substituant choisi parmi un atome d'hatog^ne et des groupes alcoxy, alcynyloxy, 
alcynyloxy, aralkyloxy, alkyl^nedioxy. acyle, alkylamino, alkylthio, acylamino, al- 
coxycarbonyle! alcoxycarbonylamino, acyloxy, alkylcarbamoyle, haiog^noalkyle. 
halogdnoalcoxy, nitro, amino, hydroxyle et carboxyle; et 

R2a, R^a, R*a et R^a sont identiques ou diff Grants et repr6sentent chacun un atome d'hydrogdne ou un 

groupe atkyle, acyle ou alcoxycarbonyle; 

ou sel pharmaceutiquement acceptable d'un tel compost, ttant entendu que 

lorsque Tun des radk^aux R^a et R% est un atome d'hydrogtne et Tautre est un 
atome d'hydrogtne, un groupe alkyle ou acyle inftrieur, R^a est un atome d'hydro- 
gtne ou un groupe acyle en C-j.-js et R^a est un atome d'hydrogtne ou un groupe 
acyle en alors R^ n'est pas un groupe alkyle, alctnyle ou alcynyle ^ chaTne 

droits ou ramifite ayant jusqu'^ 4 atomes de carbone et ttant non substitut ou subs- 
titu6 par un groupe hydroxyle. acyloxy ou alkylthio. 

Dtrivt de 2-amino-1 ,3-propanediol de la revendication 30. de formule 

CH^OH 

H^N — C — CH^OH (1-25) 
CH«CHRU 

dans laquelle 

Ru est un radical phtnyle substitut par un groupe alkyle ayant de 4 ^ 14 atomes de carbone, 

ou sel pharmaceutiquement acceptable d'un tel compost. 

Dtriyt de 2-amino-1,3-propanediol de la revendication 30 ou 31, choisi parmi: 

le 2-amino-2-[2-(4-octylphtnyl)6th6nyl]-1 .3-propanediol, 
le 2-amino-2-[2-(4-d6cylph6nyl)eth6nyl]-1 ,3-propanedk)l, 
le 2-amino-2-[2-(4-dod6cylphenyl)6thtnyl]-1, 3-propanediol et 
le 2-amino-2-[2-(4-t6tradtcylph6nyl)eth6nyll-1 .3-propanediol. 
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ou sel pharmaceutiquement acceptable d'un tel compos6. 
33. Derive de 2-amino-1 ,3-propanediol de formula 



CH^OR^a 

r2 aR^ aN C — CH ^OR^ a (1-26) 



{CH3)^X(CH2)^Rv 



dans laquelle 
Rv 



est un radical aryle 6ventuellement substitu6, cycloalkyle dventuellement substitud. 
heteroar/le 6ventuellement substitu6 ou un groupe alicycllque d6riv6 de celuiKji, 
R2a. R3a. R^a et sont identiques ou dlff^rents et repr6sentent chacun un atome d'hydrog^ne ou un 

qroupe alkyle. acyle ou alcoxycarbonyle, « , ki 

y repr^sente un atome d'oxyg6ne ou de soufre. ou un groupe sulfinyle. sulfonyle, -N 

(R6)-, R6 etant un atome d'hydrogene ou un groupe alkyle. aralkyle, acyle ou alcoxy- 
carbonyle; et . ^ 
^ p valent 0 ou repr6sentent un nombre entier allant de 1 k 20. 6tant enlendu que a + 

p = 5-20. 

le groupe aryle eventuellement substnu6. cycloalkyle 6ventuellement substitu6, h6t6roaryle ^^"^"^"f^^^^^^ 
ftuITun oTouoe alicvclique derive de celui-ci pouvant porter un substituant choisi parmi un atome d halog6ne et 
de. orouoe alcynyloxy. aralkyloxy. alkylenedioxy. acyle. alkylamino. alkylthio acylam,- 

'raToTcaS^^ -V^^' alkylcarbamoyle. halog.noalkyle^ halog^noalcoxy. nrtro. ami- 

no", hydroxyle et carboxyle; ou sel pharmaceutiquement acceptable d'un tel compos6. 

34. Derive de 2-amino-1 .3-propanediol de la revendicatton 33. de f ormule 

CH^OH 

H^N— C CH,OH (1-27) 

dans laquelle 

Rw est un radical ph6nyle substitu6 par un groupe alkyle en C14-C16. 
ou sel pharmaceutiquement acceptable d'un tel compos6. 

35. D6riv6 de 2-amino-1 .3-propanediol de la revendication 33 ou 34. choisi parmi: 

le 2-amino-2-(4-octylph6noxym6thyl)-1 ,3-propanediol, 
le 2-amino-2-(4-decylph6noxym6thyl)-1 .3-propanediol. 
le 2-amino-2-(4-dodecylph6noxym6thyl)-1 ,3-propanediol et 
le 2-amino-2-(4-t6trad6cylph6noxym6thyl)-1 .3-propanediol, 

ou sel pharmaceutiquement acceptable d'un tel compost. 

36. D6riv6 de 2-amino-1, 3-propanediol de tormule 
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R^bR^bM C — CH^OR^b (1-3) 

CHjR b 

dans laqueiie 

R'*b est un groupe aikyle substitud ayant de 1 ^ 30 atomes de carbone. k chaTne droite ou 

ramifi6e, un groupe alc6ny!e substitu6 ayant de 2 ^ 30 atomes de carbone, h chaine 
droite ou ramifi^e ou un groupe alcynyle substitu^ ayant de 2 ^ 30 atonries de carbone, 
^ ChaTne droite ou ramifi6e, et 
. R^b, R^b, R^b et R^b sont identiques ou diff6rents et represented chacun un atome d'hydrogdne oti un grou- 
pe aikyle ou acyle; 

le groupe aikyle substitu^ ayant de 1 ^ 30 atonnes de carbone, ^ chaTne droite ou ramifide. le groupe alcynyle 
substitud ayant de 2 d 30 atomes de carbone, d chaTne droite ou ramifi^e et le groupe alcynyle substitud ayant 
de 2 ^ 30 atomes de carbone, ^ chaTne droite ou ramifi^e, portant un substituant choisi parmi un atome d'halog6ne 
et des groupes alcoxy, alcenyloxy, alcynyloxy, aralkyloxy, acyle, alkylamino, alkylthio, acylamino, alcbxycarbonyle, 
alcoxycarbonylamino, acyloxy, alkylcarbamoyle, nitro, amino, hydroxyle, carboxyle, ph6nyle 6ventuellement subs- 
titu6 et cycloalkyie ^ventuellement substitu^; et les groupes ph^nyle 6ventuellement substitu6 et cycloalkyle 6ven- 
tueltement substitud, mentionn6s plus haut, pouvant porter 1 k 3 substituants cholsis parmi des atomes d'halog^ne 
et des groupes aikyle, alcynyle, alcynyle, atooxy, alcenyloxy, alcynyloxy. aralkyk^xy, acyle, alkylamino, alkylthb, 
acylamino, alcoxycarbonyle, alcoxycarbonylamino. acyloxy, alkylcarbamoyle, halog6noalkyle, nitro, amino, hy- 
droxyle et carboxyle; 
etant entendu que 

. (a) lorsque Tun des radicaux R^b et R^b est un atome d'hydrogene et f'autre est un atome d'hydragdne, un 
30 groupe aikyle ou acyle inf^rieur, R^b est un atome d'hydrogene ou un groupe acyle en C^.^e ®^ 

atome d'hydrogdne ou un groupe acyle en Ci.^g, alors R** n'est pas 

un groupe aikyle, alcynyle ou alcynyle d chaTne droite ou ramifi^e ayant jusqu*^ 15 atomes de cartxme 
et etant substitue par un groupe hydroxyle, acyloxy ou alkylthk>, ni 
35 - un groupe aralkyle, et 

(b) lorque R^b, R^b, R^b et R^b repr^sentent tous des atomes d'hydrogene, R^b n'est pas CH2OIH. 

37. Derive de 2-amtno-1 .3*propanediot. choisi parmi: 

40 

!e 2-amino-2-[2-(3-fluoro-4-octylph6nyl)ethyl)-1 ,3-propanediol, 

Ig 2-ac6tamido-1 , 3-diac6toxy-2-[2-(3-fluoro-4-octy l-phenyl)6thyl]propane, 

le 2-amino-2-[2-(2-ethyt-4-octylphenyl)ethyl]-1,3-propanediol, 

le 2-acetamido-1,3-dlac6toxy-2-[2-(2-ethyl-4-octylphenyl)6thyl]propane, 
^ le 2-amino-2-[2-(3-methyl-4-octylphenyl)ethyl]-1 ,3-propanediol, 

le 2-acetamido-1 ,3-diacetoxy-2-[2-(3-methyl-4-octylphenyl)ethyl]propane, 

le2-amino-2-[2-(4-heptyloxy-3-methoxyph6nyl)ethyl)-1.3-propanediol. 

le 2-ac6tamido-1 , 3-diacetoxy-2-[2-(4-heptyloxy-3-methoxyph6nyl)6thyl]proparie, 

le 2-amino-2-[2-(4-heptyloxy-3-methylphenyl)ethyl]-1 ,3-propanediol, 
50 le 2-ac6tamido-1,3-diac6toxy-2-[2-(4-heptyioxy-3-methylphenyl)ethyl]propane, 

le 2-amino-2-trid6cyl-1,3-propanediol, 

le 2-amino-2-tetradecyl-1 ,3-propanediol, 

le 2-amino-2-pentadecyl-1 ,3-propanediol, 

20 le 2-amino-2-hexadecyl-1 ,3-propanediol et 
5S le 2-amino-2-(1 ,2,4-trihydroxybutyl)-1 ,3-propanediol, 

ou hydrate ou sel pharmaceutiquement acceptable d'un tei compose. 



10 



IS 



20 



2S 



219 



EP 0 627 406 B1 

38 D6riv6 de 2-anino-1 3-propanediol de la revendication 1 2, dans lequel le sel pharmaceutiquement acceptable est 
Sf^rmi le cWo;hySra^ le bromhydrate. le sulfate, rac.tate. le fumarate. le mal.ate. le benzoate. le crtrate. 
le malate, le m6thanesutfonate et le benzfene-sulfonate. 

39 utilisation d'un d6riv6 de 2-amino-1 .3-propanediol ou d-un sel pharmaceutiquement acceptable de celui<:i selon 
lil q'elcon^^^^^^^^ revendication; A k pour la fabrication d'un medicament pour nmmunosuppress^n. 

40. Uilisation d'un d6riv6 de 2-amino-1 ,3-propanediol de formula 

CH_OR*b 



R^bR^bN— C— CH-OR^b (1-3) 



CHjR b 



dans laquelle . 

Rib est un groupe alkyle 8ubstitu6 ayant de 1 ^ 30 atomes de carbone, & chaTne drotte ou 

" " ramifi6e. un groupe alc6nyle substitu6 ayant de 2 & 30 atomes de carbone, a chaflne 

droite ou ramifi6e ou un groupe alcynyle substitu6 ayant de 2 6 30 atomes de carbone. 
d chaTne droite ou ramifide. et 
R2b. R3b, R4b et R5b sent identiques ou diff6rents et reprfisentent chacun un atome d'hyd<og6ne ou un grou- 
pe alkyle ou acyle; 

1^ nro,.n« aikwls substitu6 avart de 1 & 30 atomes de carbone, & chatne droite ou ramifi6e, le groupe alc6nyle 
suSs^i^nfde 2^^^^ atomls de carbone, . chaTne droite ou ramifi^e et le groupe alcynyle -^^^^-^^^ 

pres&lon. 

41 . Utilisation d'un d6riv6 de 2-amine-1 .3-propanediol de formule 



CHjOR^b 



I 

Ra 



dans laquelle 
Fla 



est un groupe alkyle k chaTne droite ou ramlfifie ayant de 12 a 22 atomes de carbone 

. qui peut comporter, dans la chatne. una liaison, un h6t6roalome ou un groupe. 
choisis parmi une double liaison, une triple liaison, un atome tfoxygfene ou de 
souire un groupe sutfinyle, sulfonyle, -N(R6)- (R^ repr6sentant un atome dhydro- 
g^ne ou un groupe alkyle. aralkyle, acyle ou alcoxycarbonyle), et le groupe car- 

bonyle, et , „i 

. qui peut porter comme substituant un atome d'hatogfene ou un groupe alcoxy, al- 
c6nyloxy, alcynyloxy. aralkyloxy. acyle. alkylamino, alkylthio. acylamino alcoxy- 
carbonyle. alcoxycarbonylamino. acyloxy. alkylcarbamoyle. nitro. ammo, hydroxyi- 
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mino. hydroxyle ou carboxyle; et . 

R^b, R^b, R*b et R^b • sont identiques ou diff^rents et repr^sentent chacun un atome d'hydrog^ne ou un grou- 

pe alkyle ou acyle; ou d'un sel pharmaceutiquement pharmaceutiquement acceptable 
de cetui-ci. pour la fabrication d'un medicament pour Timmunosuppression. 

42. Utilisation d'un d6riv6 de 2>amino-1 ,3-propanediol ou d'un sel pharmaceutiquement acceptable de celui-cl, tel que 
defini dans tes revendications 1 ^ 38, 40 et 41 . pour la fabrication d'un medicament destine h la suppression de rejet. 

43. Utilisation d'un derive de 2>amino-1 ,3-propanediol ou d'un sel pharmaceutiquement acceptable de celui-ci, tel que 
defini dans tes revendications 1 ^ 38, 40 et 41, pour la fabrication d'un medicament contre des maladies auto- 
immunes. 

44. Utilisation d'un derive de 2-amino-1 .S-propanediol ou d'un sel pharmaceutiquement acceptable de celui-ci, tel que 
defini dans les revendications 1 ^ 38, 40 et 41, pour la fabrication d'un medicament destine k la prevention ou au 
traitement de la.polyarthrite rhumatoTde. 

45. Utilisation d'un derive de 2-amino-1 ,3-propanediol ou d'un sel pharmaceutiquement acceptable de celui-ci, tel que 
defini dans les revendications 1 § 38, 40 et 41, pour la fabrication d'un medicament destine k la prevention ou au 
traitement du psoriasis et de la dermatite atopique. 

46. Utilisation d'un derive de 2-amino>1 ,3-propanediol ou d'un sel pharmaceutiquement acceptable de celui-ci. tel que 
defini dans les revendications 1 d 38, 40 et 41 , pour la fabrication d'un medicament destine k la prevention ou au 
traitement de Tasthme bronchique ou de la pollinose. 

47. Utilisation d'un derive de 2-amino-1 .3-propanediol ou d'un sel pharmaceutiquement acceptable de celui-ci, tel que 
defini dans les revendications 1 38, 40 et 41 , pour la fabrication d'un medicament destine ci la prevention ou au 
traitement de la maiadie de Behcet. 

48. 2-amino-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol (chlorhydrate). 

49. Composition pharmaceutique, comprenant (a) du 2-amino-2-(2-(4-octylphenyl)ethyl)-1,3-propanedbl(chlorhydra- 
te) et (b) un vehicule. excipient ou diluant. 

50. Utilisation du 2-amino-2-(2-(4-octylphenyl)-ethyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment pour I'immunosuppression. 

51. Utilisation du 2-amino-2-(2-(4-octylphenyl)-ethyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment destine k la suppression de rejet. 

52. Utilisation du 2-amino-2-(2-(4-octylphenylj-ethyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment destine k la prevention ou au traitement de maladies auto-immunes. 

53. Utilisation du 2-amino-2-(2-(4-octylph6nyl)-6thyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment destine k la prevention ou au traitement de la poiyarthrite rhumatoTde. 

54. Utilisation du 2-amino-2-(2-(4-octylphenyl)-ethyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment destine k la prevention ou au traitement du psoriasis et de la demnatite atopique. 

55. Utilisation du 2-amino-2-(2-(4-octylphenyl)-ethyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment destine k la prevention ou au traitement de Tasthme bronchique ou de la pollinose. 

56. Utilisation du 2-amino-2-(2-(4-octylphenylj-ethyl)-1,3-propanediol (chlorhydrate) pour la fabrication d'un medica- 
ment destine k la prevention ou au traitement de la maiadie de Beh9et. 

57. Composition pharmaceutique comprenant un derive de 2-amino-1,3-propanediol de Tune quelconque des reven- 
dications 1 d 38. en association avec un immunosuppresseur choisi parmi la cyciosporine, I'azathioprine, un ste- 
roids et FK-506. 
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58. Composition pharmaceutique selon la revendication 57, dans laquelle le d6riv6 de 2.amino-1 .3-propanediol 
le 2-amjno-2-(2-(4-octylphenyl)ethyl)-1 ,3-propanediol (chlorhydrate). 
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